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From the Foundry to the Speedway 


Castings for Motorcycle Frames Are Designed To Give Great Strength 
with Resilience—Malleable Parts Used Are Braised to Steel 
Tubing With Uniform Success 


BY HERBERT R. SIMONDS 


QOTORCYCLES call tor many special castings in 6. The molder in this view is shown just after hi is taken 
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ype and the drag of the —- : ae " ee 
lly . “© FIG. 1—FAULTY CONSTRUCTION OF CASTINGS UNDER SUCH TESTS AS THESE MIGHT CAUSE A 
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FIG. 2—THE MOTOR CYCLE FRAME JUST AFTER THE BRAISING OPERATIONS 
CENTRAL CASTING IS THE HANGER BRACKET—FIG. 3—THE CASTING JUS1 

rION IS TO SAW THROUGH THE RIM OF THE CENTER OPENING 
al, the problem o! molding has been ex- the cope to a point on the casting 
ceedingly difhcult. To get the proper just at the base of the fork. The point 
flow of metal, it was found necessary where this gate has been cut off 
to get it to the mold as hot as possible. clearly shown in Fig. 5, at D. In pour- 
During the early trials shrinkage cracks ing, a heavy weight is used to keep the 
developed in various _ parts f the two halves of the flask together. The 
castings, and these had to be chased etal is run in as hot as possible, and is 
down one after another and eliminated 
Sometimes, after the crack in one part 
had been overcome, the method used Exper ience Teaches 
in eliminating it would create a crack 
in another part The use of risers, I’ IN¥ foundry operation indi- 
and chill pieces constituted the chief vidual development of ideas and 
means of combating these shrinkage methods n complicated work 1s 
cracks, but close co-operation with the necessary. It ts impossible to tell 
metallurgist was also found necessary accurately just where the shrinkage 

efiects will be most pronounced in 





it rHE PATTERN HAS TWO LOOSE 
PIECES AND UNUSUAL CORE 
CONSTRUCTION 
\t present, the mold is made up with 


steel chill pieces in certain places. 

he gate is shown in Figs. 6 and 
7, and while tt unusual in foundry 
pract f a design well suited 
t th york in and and ae_ few 
details may therefore be of value \ 
cup gate re es the hot metal at the top 
ind at one si f the cope The over 
flow from the » drops down through 
a slanting hole w h has a tendency to 


s | 
enlarged dead 


end used for 


impurities The flow of the metal 
into the mold itself is through a quarter 
inch opening t to the under surface 
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certain odd shaped castings, but the 


experienced molder knows that tf a 


shrinkage occurs m one place he 
mia d me of several things to 
le 1 Th most common 
tive measure is the usi »f 
risers which Rovping a mass of 
j metal close to a thin section of 
a casting counteract the effect of t 
h metal bodies wm heavier sections 
he castu itself. The use f 
chil ts another method f ver- 


md im the cast- 


ing here described, chills placed at 
different points on the interior sur- 
face f the mold constituted th 

icf means of overcoming cracks 


. a) 
experimentation fol- 


lowed was to make a casting as 
carefully as possible with careful 
gati prope mposition and tem- 
perat f metal and then to exam- 


hen a crack de- 


veloped a chill was placed at that 


p vint med another astin ) made 
under th changed nditions. At 
first tl hlacina f these chills 
mere i? {ite sho inkage crack 
fron point to another, but 
proper experimenting in the location 
ind size f chills finally overcame 
th fects of shrinkag 








BEEN COMPLETED—THE LOWER 
BEING BRAISED—THE NEXT OPERA 
BELOW THE FORK 
maintained as close to the following 


analyses 
Silicon, 
Manganese, 
Sulphur, 
Carbon, 
Phosphorus, 
\fter 


inspected, 


} 1 
cooling, tl 
and 
in an 


operation. To avoi 





ic 
ther 
tnen 


annealing pot 





aS 158 possible : 


0.90 to 1.00. 
0.30. 
0.05. 
2.70 


0.16. 


2.60 to 


+ ~| 
casting 1S cleaned, 


carefully packed 
for the annealing 
; . 


1 warping of 


these 


FIG THE CHIEF DIFFICULTIES IN 
PRODUCING THESE CASTINGS WERE 
THE SHRINKAGE CRACKS IN CAST 

ING AND THE WARPING OF THE 
FORK ARMS IN ANNEALING 
irregular shaped castings, it is necessary 
that they be carefully and firmly packed 

The space around and between them 

is filled with red hematite The pots 

when filled are shaken and hammered, 


until the contents 


most solid mass 


the heat is gradually brought up through 


| firm al 


eccomes a 


During annealing, 


rs to the 


maximum 


s held uniform tf 
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FIG. ¢ AFTER DRAWING OUT THE MAIN PARTS OF THE PATTERN, THE SMALL LOOSE PIECES ARE CAREFULLY REMOVED 
FROM THE SAND FIG. 7—AFTER REMOVING THE PATTERN, THE CORES ARE ACCURATELY PLACED, AND A FLASK IS 
THEN READY TO CLOSI 


rbout ve days The castings are then the lathe \ center point brought up t operation has been mpleted and tore 
illowed to cool gradually through an- this fork end enables the operator to the joints have been ground down In 
ther period of 36 hours. After the judge whether the cut as shown in the braising, it. is mecessary t ring the 
castings have been removed from the illustration, can be made with a reason entire casting to almost 1900 degrees 
furnace, and from the pots, they are able uniform thickness of metal wall Fahr., and in i! stages f de 
taken to the cleaning room for a final eft If the position of this fork end yelopment of this sting. t ss due 
cleaning yperation and then are again Is not sult ently accurate, it 15 neces to cracking und re ved 
finally inspected and sent to the shy sary to take the casting off and through jn this braising operat \ xter 
ping room the use f a special appliance bend the It was found { . 
The H Manufacturine € vo forks to the correct pos Phe solid braised 
Springtield does not operate a foundry forks are sometimes bent as much a sting above 1 
refore necessary to have //% ind are expected to stand ly over 180 l 
ost 
ese n able castings made elsewhere Ay Af end Ww any Sig s 
pped in The casting described 5 5 S I this 

ere is made at the plant of the Arcade 1 or 1 requirements pis n these = nig tem] t 


Malleabk ron Co W orceste i Mass malleab! stings \iter the TOrK na malleable propert ny t 


1 
! ( st ighly checke ‘ I ‘ S 
( { ( main centra ° ‘ ‘ atv 
red and he is x 1 In 
i | i chu ittachte i s S 
i | 10 \ 1 brings the | } S S ys 





FIG. 8—A CORE AT THE RIGHT FITS BETWEEN THE FORKED ARMS OF THE CORE AT THE LEFT, SO THAT METAL FLOWING 
BETWEEN THE TWO, FORMS PART OF THE CASTING FIG. 9—-THE CORE BOXES ARE SOMEWHAT UNUSUAL IN DESIGN— 
THE CENTER BOX HAS A LOOSE PIECE SHOWN INSIDE THE LEFT HAND BOX 
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ing wire of lower melting tempera- production of the other castings enter- 


Zine Output Increases 


ture Through experiment it was ing into the full assembly involves many 
How Oklahoma and Kansas zinc 





found that improved properties were other problems, each of which has been 


obtained by the use of a high tem- met and overcome through experiment 0" production is growing, while near 
perature wire and accordingly castings and care. ly all other districts are going back- 
were sought which would withstand Castings for the automotive industry ward is well shown in figures recently 
this high temperature without losing are all subjected to shock in addition compiled by the United States geo- 
their ability to withstand the stresses to the usual strains. and perhaps in logical survey. Montana, which began 
arising under final adjustment. The a motorcycle this factor is more pro- its spectacular growth a few years 
losses averaged over 50 per cent, but nounced than in any other machine. ¢!ore Oklahoma, as a miner of zinc 
with the castings made specially by In the construction of the frame here O'S 'S holding its own at a high level 
the Arcade Co., it was found pos- considered, the use of malleable cast- and second place among the states 
sible to carry on the braising operation jngs js an interesting development. It having only two records above 1920, 


as desired with a much lower loss. js ynusual to braise tubing to castings ang they were only slightly above 


With temperatures ranging close to | 


, : = Missouri however S Ss har 
because the heat required for  braising - ’ owever, ha le than 


: 25 . ve rahi 

1900 degrees, many of these castings <4 nearly ipproaches the melting point 9,000 tons of recoverable content from 

were put through tests which con of i. dian Cie tom Bein Or shipped last year, compared 
wiet = me on > iw 1 

clusively proved the retention of mal note eumelieenl wnt cosines sccmrers with first place among the states unti 


} 


: : ' 918 fel “Ol ove! 
leable properties. Sawed sections show with sufficient pliability to permit align- 1918, when it fell from well over 


100,000 tons to about 56,000. In that 


FIG. 10—IN FINISH- 
ING THE ENDS OF 
THE FORK TO RE- 
CEIVE THE TUBING, 
THE THICKNESS OF 
WALL LEFT MUST 
BE UNIFORM—THIS 
OFTEN NECESSI- 
TATES BENDING 
THE FORK 
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HE application of pyrometers 
to industrial temperature 


measurements has passed 


through a process of evolu- 
tion similar to that of many other me- 
Whereas a py- 
regarded as a 


purchased with 


chanical appliances. 


rometer was formerly 
luxury -and frequently 
little uses, capa- 


bilities or limitations and kept stowed 


understanding of its 


away in the office to be used only 
on state occasions, it is now becoming 
a real live tool in the hands of the 


foundryman and the metallurgist work- 
ing with high temperature. 

Before the advent of pyrometers, the 
criterion of heat 
the skill of the 
though it is 
skill 


is not 


treatment operations 
Al- 
the 


operator 


was operator. 


suggested that 


the 
1S becoming 


not 












and judgment of 


important, it more 
cssential that a scheme when laid down 
can be 


followed by semiskilled opera- 


and it is in enabling this accom- 
that the 


produces the 


tors, 
plishment application of the 


pyrometer most valuable 
results. 

Numerous instruments for measuring 
temperaure, utilizing almost every 
known thermal phenomenon, from time 

placed 
number of 
industrial appli- 
their practicability, 
with- 


‘he ordinary mer- 


to time have been upon the 












market. But the instru- 


that find 


limited by 


ments any 


cation 1s 


and particularly their ability to 


stand rough usage 










cury thermometer is of little use in 
the foundry on account of its re- 
stricted range (mercury boiling at 356 
degrees Cent. under atmospheric pres- 
sure) and its lack of robustness. Glass 
thermometers have been made. by 
which temperatures higher than 350 
degrees Cent in be measured, by in- 
troducing trogen under pressure 


above the mercury, but the rough us 
subjected 


the foundry preclude their use in 






this industry. 








of the simplest means of obtain 


in approximate measurement of 


the temperatures 1s to make use ol 





ne principic Ol lusion, lor instance, 


the insertion of a tragment of metal 










f known melting point into the fur 


: 


nace whose temperature is to be tested 


will often give at once the required 


information. Thus the temperature 


for tempering steel tools may be con- 


; 
Ol 


melting 
and 


This 


be 


improved by Dr. H. Seger who devised 


and manufactured a series of mixtures 
which are commonly known as 

cones. These cones consist of trun 
cated pyramidal-shaped bodies com 
posed of graduated mixtures of alumi 
num silicates which soiten and tus 
at definite temperatures and by _ the 
aid of which it is possible to deter 


trolled by the 
thin 


made 


Reviews British Pyrometry Practice 


Descriptions Are Given of the Construction and Applications of the Older 
Forms of Pyrometers as Well as of the More Widely Used 


Electrical and Optical Instruments 


BY ERNEST J. DAVIS 





insertion in the 
rods of tin, lead or 
which are 232, 


Cent 


points of 
419 
method 


degrees 
though crude 


useful 


very 


and has been 


bath 


zine, the 
respectively. 


can 
greatly 


S« ger 
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I—SIEMENS WATER PYROMETER 
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mine the approximate temperature of 


furnaces and heated spaces Cones are 
supplied for every 50 degrees Cent. 
rise im temperature from 600 degrees 
Cent. to 1850 degrees Cent By the 
use of these cones an indication of tem 
perature may be o>tained In prac- 


tice a number « cones are placed 
in the turnace ranging over perhaps 
5 or 6 numbers in sequence, and al- 
lowed to gain thx temperature of the 


furnace. It will then be found that 
SOTlI¢ oO! the cones have completely 
collapsed, while others are hardly 


: | 
Che temperature is taken to 


' 
be that at 
in the 


altered 


which a particular cone 


serics appears to present a 


mean degree of tusion Chis method 


ot temperature control is used largely 
in the pottery industr 
The Siemens water pyrometer, one 


of the earliest instruments for meas 
urements of temperature, found 
siderable lavor Ome years ago 


still in use 


nm a number ot works t 
day. lhe apparatus consists oO} a 
cylindrical copper vessel provided wit] 


a handle and containing i smaller 
copper vessel \n air space separates 
the vessels and th ner ¢ sur 
rounded by a layer of felt in order 
to retard loss t peratur Phe 
capacity Of the r S¢ i ttic 
ove one | it \ t < 
ter [ Fig 1, xed ( to the 








above tine Voss \t tiie ‘ | the 
















thermometer is a iss le, ¢ 
which is made t ip and down 
On a level wit t ro d sion « 
the brass ill point is tast 
ned which t the scale of the 
thermometer Sn cylinders Fig 
1, of either 1 el, copper or iron an 


sometimes platinum which are °§ ad- 







yusted that their heat capacity at ord 






the metal cyl nder ( 





A determination arried out as 


follows: Exactly 1 pint of clk water 
is placed in the inner copper vessel 
and allowed to stand for some time to 
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allow — the temperature to become 
steady The brass scale, C, is then 
set with its index opposite the tem- 
perature of the water as read on the 
thermometer Meanwhile one oi the 


meta] cylinders is exposed to the tem 


perature to be measured and after 


allowing it to obtain that temperature 
uniformly, it is rapidly withdrawn 
and carefully dipped into the pyrom 


eter vessel The temperature of the 


water then rises and when the ther- 


mometer has hecome stationary the 
reading is taken and at the same 
time the reading on the scale C op 
posite to the top ot the mercury 
column is noted. The sum of these 


the 
in which the 


two values gives temperature of 
the heated 


cylinders were placed. With cylinders 


| 
space metal 


of iron or copper temperatures up to 


1000 degrees Cent. can be measured 
For higher temperatures cylinders of 
nicke] or platinum are used. 

\ new era in the measurement of 
heat began with the work of Sir 
William Siemens, who showed that 
electrical resistance might be used for 


The principle 
pyrometers op- 
resistance 
tem- 


measuring temperature. 
resistance 
that the electrical 


with rise of 


on which 
erate is 
of metals changes 
perature. The platinum resistance py- 


rometer consists of a coil of fine plati- 


wound on a mica frame and 


num wire 

protected from injurious gases by a 
glazed porcelain tube. A divided cur- 
rent passes from a battery to the 


platinum coil and to a resistance. At 


the ordinary temperature the resistance 
of the latinum coil is just balanced 
bv the t d resistance and an 
equal current will flow through each 
If, ho the coil be heated, 
I tar l b 1 ised, this 1 
crcase r easure ind thus give 
in dica n o the temperat | 
Z d immatic st cl Tt i 
resistal ps rmiet wit connect 
1 l ire (q l resistan T 
the m the balance The bat 
t s wi 1s connected it ! 
‘ { ‘ { IT il rT t! vy ily 
. ecter ‘ 
together with the resistance, 4B and 
may replaced | 1 box of 
repre ts a straight ridge wire wit 
a divided scale attached The cont 
piece H, | lides ilong the bridg: 
wire is connected to the second terminal 
of the galvar eter The leads 4.7 at 
KN from the pyrometer coil P are con 
nected to A and The compensating 
leads, CL and LD, the resistance of 
which just balance the resistances 4.1 
and KN, are connected to C and D 
These four leads may be of any con- 


length, and are symmetrically 


venient 
arranged so that corresponding. parts are 


THE FOUNDRY 


always at the same temperature. When 
the balance is found by inserting suit- 
able resistances in the arm DE and 


sliding the contact piece H, it is 
obvious that since the resistances AB’ 
and BC are equal, the resistance of the 
pyrometer and its leads together with 
that of the length HK of the bridge 
wire will be equal to the remaining 


portion FH of 
with the coils DE and the compensation 
CLD. Thus the 
of pyrometer leads 


the bridge wire together 


changes of resistance 
AM KN 
changes in 
and the 
given by 


the 


and are 


compensated by equal the 
CL and LD 
coil P is 
the 
bridge 


resistance 
the 
reading 


leads, 
of the 
sum of 
of the The 
ance of a the 
made to correspond to an in- 
crease of the coil P as 
would be produced by a rise of 1 degree 
temperature. The galvano- 
meter can made 
1-100 of a centimeter of this bridge wire 
direct by 


directly 
DE 


scale. 


coils and 
resist- 


bridge 


wire 
centimeter of 
wire is 


resistance in 


Cent. in 
easily be sensitive «oO 
For reading temperatures 
this pyrometer, the whipple temperature 
used, but the pyro- 
for continuous tem- 
measurement : 


indicator is often 


meter is suitable 


perature and is used in 


this connection with a_ recording in- 


strument such as the Callender recorder 


thread recorder whereby records 


or the 


of temperature can be obtained over 


a period of 2 hours, 12 hours or 24 


hours. 
Resist } meter ry) ] if 
The resistance pyrometer is an ex- 
cellent instrument for measuring tem 
peratures below 1000 degrees Cent 
but for higher temperature it is not 
suitable or rehabl lt is more use 
ful as an trument of reference of 
standard pyrometer, as it is hardly 
robust enough for general w S se 
ind the recording apparatus is rather 
licate 
vy far the most useful pyrometer is 
f the t yuple p s 
constructed upo the well k1 
i 1! S i 
) two wires of dissimilar metals 
or i ference of potential will 
he set » between the two free ends 
th ire it the junction is heated 
and the ee ends maintained at normal 
temperat The difference in poten 
tial thus roduced gives a means of 
nating t temperature of the junc- 
t ind lentally that of the body 
th which t junction is in contact 
The use ot this means of measuring 


termperature appears to have been sug- 
A. C. Becqueral in 1826 and 
adopted by Pouillet 


Unfortunately at 


gested by 
some later 


the 


years 


first metals com- 


prising the wires that formed the ther- 
badly chosen and 


mo-junction were 





June 15, 1921 


the use of this type pyrometer was 
consequently greatly retarded until in 
1887 Le Chatelier advocated the use of 
pure platinum in 
alloy of platinum rhodium or 
iridium. This thermo-couple has been 
shown to give trustworthy temperature 
readings and can be used for tempera- 


conjunction with an 


and 


tures up to about 1100 degrees Cent., 
but owing to the high price of the 
metals composing it, its use is re- 
stricted. With the introduction of 


base metal thermocouples 
bust and 


a cheap, ro- 


convenient jins:sument fer 


measuring temperatures was obtained 


The base metal couple is usually com 
allov of nickel 


posed ot wires of an 


and chromium insulated from cach 
other by 


To 


be simply twisted together or used 


means of fireclay tubes 


make a junction the ends may 


by means of the oxyhydrogen flame 


The latter method is much to be pre- 
ferred. The wires are then connected 
with a dead-beat galvanonieter, the 


coil 
The 


either as 


suspended 


suitable. 


type being particularly 
galvanometer mz 
reading or to 
record, The 
calibrated by exposing the 


used direct 


give a continuous pyro- 


meter 1S 


junction to a series of known temper 


atures such as the soliditying point 


ot »ure metals 


and salts 


difficulty in recognizing the meltin 


or solidifying point of a pur etal 
for, as the mass passes from the 

to the liquid state or vice versi th 
temperature remains constant tor 
brief period. The duration of this 
transitional period depends on _ th 


nount of material 


its latent 


operated upon 


Whe th 


heat of fusion 


pointer of the galvanometer remains 
stationary tor a brief period the solid 
itving temperature under estimation is 
indicated. The tollowing list gives 
the substances usually used r cali 
rating thermocouples 
, 
R j 
Vl 657 
Me I 

The details of the method to 1 
idopted in using the thermo-electr 
p er ofr this type V ] if 1 
4 rT ” ft ) t Ve sf t y} h tT { Tt) ) 
eter is put In the first pla ' 
choice of couple will depend 
the range of temperature to be m« 


sn 


ured, for temperatures up to 


grees Cent. a copper-constantan cot 
for temperatures of fron 
Cent 
platinum-platinum 


is suitable: 


%) to 1000 degrees and over 


a couple of iridium 
wires is required, while within the last 
metal 


used to measure 


few years. base couples have 


been temperatures up 
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to 900 or even 1000 degrees Cent. the diagrammatic drawings, Fig. 5. The aperture. Thus every change in temper- 





In one base metal couple an alloy of chamber C has an inlet aperture A and ature of the air entering through A 


90 per cent nickel and 10 per cent an outlet aperture B. A uniform suc- will cause a corresponding change in 





chromium is used for one wire and_ tion is created in the chamber C! by the the suction in C and these changes 









the second wire is composed of 98 per the steam aspirator D. Air will be in suction will truly represent changes 


cent nickel and 2 per cent aluminum. drawn into the chamber C! creating in temperature of the air entering 
It is necessary for extreme accuracy @ suction in C which in turn causes through 4. [Two monometer tubes P 
to have the cold junction kept at a air to enter through 4. The velocity and Q communicate respectively with 


uniform temperature. To insure this at which it flows through B depends C and C'! the lower ends being immersed 





the cold junction should be as far upon the suction in C, and the velocity in water The column in ? will indicate 








I 


away from the source of heat as pos- at which it flows through B depends suction in C'. For successful working 
sible and special arrangements must upon the excess suction in C! overthat a perfectly uniform suction is required 
be made to keep the temperature uni- in the chamber C. and the chambers must be totally air- 
form. In the base metal couple, trou- As the suction in C increases, the effec- tight, also the aperture B must be of a 






ble with the cold junction is eliminated tive suction in C?! must decrease and uniform and constant temperature. The 


by having the leads connecting the hence the velocity at which air flows actual construction of the pyrometer 


couple and galvanometer of the same through A increases and the velocity is more complicated than Fig. 3. indi 





cates, but the foregoing description will 












c - - serve to illustrate the principk \ re- 
| A h tl 

| jm, , “a a cording gage is supplied with the in- 

AB 0 , , 
/ et ‘ BY | strument, the changes in suction being 
\ G } crits en ee a rs o drawn automatically on a sheet of paper. 
j a SS oe ——— —_ A _— . 
a i : o The pyrometer reliable ip to 1400 
: : “ degrees Cent. and the recorder though 












, , , 
accurate IS durable al is bittie I 


fected 


















SKETCH OF A PLATINUM RESISTANCE PYROMETER WITH fd 


ITS CONNECTIONS 


FIG. 2—DIAGRAMATI( 
























hus the cold at which air flows through B decreases ment so if ‘ re 
nected to the until the velocity of flow through both or Jess limited in their use ess by 














tempcrature apertures becomes equal When this o¢ the faet that 1 ! I rt ire 
is comparativey constant curs no further « a f suction in C unstable it ‘ mianheninen lhe 


thermo 








temperature for industrial us¢ imited by 

When suitably protected it may be the greater will be its volume and jts range However f the thermo 

inserted in the molten metal tor meas the smaller will be the quantity drawn jynction is kept t thy irnace 
: jul l l | AC} i iT Tied 















aperture by the same away from the source of it it would 
pyrometer is particularly useful in suction after it has again been reduced be possible to measut much higher 
the nonterrous yundry where with to normal temperature. If, therefore, temperatures and the lit f the couple 
suitable protection, the pouring tem- the atmospheric air before entering .4 would be considerably prolonged Ad 
veratures Cal be readily obtained is heated and again cooled to some low- yantage has been tak . f this prin 
Considerable trouble is experienced by er temperature, say 100 degrees Cent., ciple in constructing a pyrometer known 
the corrosive action oi the phosphor  pefore passing through B less air will as the Fery radiation pvrometet rhe 
bronzes, the usual iron tube of the enter through 4 than is drawn out wotking of this pyrometer , ised 
pyrometer being rapidly eaten away through B, hence the suction in C must on the laws of radiation It is so 
when the couple is inserted in a bath jncrease and the effective suction in C? constructed that & can he slaced at 
of this character It is possible im gecrease. Therefore the velocity of air some distance from th arise al 
some cases to use the couple for short through A will increase and that no part of it is raised about 90 to 
periods protected only by asbestos through / will decrease until again the 100 degrees Cent In tl typ f in 


string 







same quantity of air flows through the  strument tl 


e radiations which emanate 
Air Thermometers Have Uses 





For very accurate temperature meas- —_—e ; 


urements in scientific research the 








modification of the air thermometer 






















or | 
devised by Deville and Troost is | .? | 
“ie i | 
generally used, but the apparatus is |o ‘ A | IF 
much too cumbersome and_ delicate mz y | N | 
; = . 
to be used industrially. Several torms T 1 
| 





of pneumatic pyrometers have been 


designed for industria] use Of these 








the Uhling pyrometer is probably the 








best known Che Uhlng pyrometer 








finds a large application in iron and 





steel works particularly for taking the 





temperature of the hot blast. This 








eS 


j through small FIG. 3—-IMPROVED FORM OF OPTICAL PYROMETER DEVELOPED FROM THE ONE 
erning the flow of air throug 7 ORIGINATED BY LE CHATELIER, WHICH WAS ONE OF THE EARLIEST 
apertures. Its principle is illustrated in FORMS OF THIS TYPE PYROMETER 


pyrometer is based upon the laws gov- 
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from a hot body, or which pass out 


through an observation hole in_ the 


wall of a furnace, fall upon a concave 
mirror and are thus brought to a focus 
In this focus is placed a juncticn ot 
a thermocoupl whose temperature ts 
raised by the radiations falling upon 
it This produces an electromotive force 
which increases as the temperature of 
the furnace rises, and is read off on 


4 valvam meter, or a contimuous record 


may be taken The couple is of the 
copper-constantan type and is placed 
nm the optical axis of the telescope 
Fig. 4, and arranged in the form of a 
cross An observation hole is necessary 
n the furnace, which is sighted through 
the eve-piece O and the image of this 
hole is brought into coincidence’ with 


that of the thermocouple. It is neces- 


sary that the image of the observation 
hele should slightly overlap the junction 
which appears to the eye as a_ black 
disk in the center of the field of view 
The readings of the instrument = are 
then independent of the size of the 
»bservation hole The image of the 


hole is reflected to the eye-piece O by 
two small mirrors placed close to the 
coupl These mirrors serve for the 
ujjustment of tocus They are so 
irranged that the image of the hole 
uppears to be in two parts which only 
coincide when the focusing 1s_ correct 

th 


TOC ussed 


The 


junction 


radiations thus upon the 


pr vd uce a rise in temperature 


¢ 


which has been shown experimentally to 


be proportional to the amount of ardiant 


energy which enters the telescope. Tem- 
peratures as low as 600 degrees Cent 
can be measured with this pyrometer 
but it is more suitable for high tem- 
peratures. This pyrometer 1s particu- 
lariy useful where portability is re- 


quired as the pyrometer can be moved 


] 


with — lit 


from furnace t furnace le 
loss of time in setting up 
\ number of ty pes ot opti al pyrom 
eters 1 which the estimation of tem- 
perature by the oldest form ot pyrom- 
| 
ay ay 
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eter—the eye—is made quantitative have 
been designed. All these instruments 
utilize the same principle, which de- 
pends upon the well known law, de- 


termining the relationship of the rays 


of light to the heat emitted by an in- 


candescent body One of the earliest 
forms of optical pyrometers was that 
of Le Chatelier of which the Fery ab- 
sorption pyrometer, Fig. 3, is an = im- 


consists 


This 


of a telescope DB which 


form pyrometer 


prov ed 
carries a small 
laterally. 


comparison lamp E attached 
the 


‘T he 
] is projected onto a 


flame of lamp 


image of the 


mirror, placed 


at an angle of 45 degrees [The mirror 
is silvered only over a narrow vertical 
strip al The telescope is focused on 


temperature of which it 


; he . hea 
he object the 


measure; the object being 


side ot 


1s desired to 


viewed on. either the silvered 


strip. A pair of absorbing-glass wedges 
I. and C are placed in front of the 
objective of the telescope. These wedges 


are moved laterally by means of a mi 
crometer screw until the light from the 
object under observation is made photo- 
metrically equal to that emitted by the 





























FIG 4 


ON THE JUNCTION 


THE RADIATION PYROMETER FOCUSES RADIATIONS FROM 
OF A 


A HOT BODY 


THERMOCOUPLE 


FIG. 5—PNEUMATIC PYROMETERS ARE 
USED TO MEASURE THE TEMPER 
ATURE OF HOT BLASTS 


auxiliary dark 


standard lamp E. An 


l ] fitted to 


glass J) 1s also enable the in 
strument to work over a higher range 
of temperature \ table is necessary 
in order to convert the readings ob 
tained by the scale attached to the eye 
piece, into degrees centigrade. In taking 
a reading all that is necessary 1s to focus 


} 


adjusting the lig! 
hot body 


standard lamp 


the telescope hy it 


emitted from the to equal that 


of the 


The Wanner pyrometer is another 


Pyrometer belonging to this class 
and has _ been much used in in 
dustrial works The light from the 
object under observation enters the 
Pyrometer through a= slit and after 
traversing lenses and a prism forms a 
spectrum trom which a_ small region 
in the red is cut off for use by means 
of a diaphragm The intensity 


measured by polarization. A small ek 


tric imeandescent 6-volt lamp is a 
tached to that end of the apparatus 
which is directed toward the light 
under observation and the light from 
this is also admitted to the apparatus 
and utilized for the purpose of com 
parison with the intensity to be meas- 
ured. On looking through the eye-piece 


vision 1s seen to be 


the 


divided into two 


circular field of 
one of which 
’ 


and 


halves, 


electri 


is illuminated by the lamp 


' 


the other half by the rays from the body 
under observation, the color being red 


By inserting a rotating eve-piece contain 
l 


ing a nicol prism the intensity of the 


field of vision are 


the 


Che angle « T 


two halves of 


easily equalized rotation 


is measured on a circular scale and the 


corresponding temperature found from 


a table provided he apparatus is 
made in the form of a portable tele 
scope similar to the Fery absorption 


pyrometer and can be used at almost any 


distance from the object prov ided the 
field of vision is fairly well filled with 
light It is advisable to standardize 
the instrument occassionally. This is 
accomplished by focusing onto a flame 
from an amyl-acetate lamp and equal- 
izing the half circles as before, the 
deviation from the zero is noted and 


a correction made if necessary. 


The application of pyrometers to any 


process requires careful consideration 


because of the special conditions which 
may have to be met Numerous dif- 
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ferent types of pyrometers are available. perience no trouble, a few taps from Book Review 
The most important of these have been a hammer will loosen all the sand which 





, ribed and thei - licated. tl ru! t of the casti t WI S 
described and their usetuiness indicated. tnen runs ut of the casting I its own Lj . 
Hi \ 
— > —~e . . 7 : 1 1 ‘ 1 41 
For foundry work careful considera- accord. The same condition obtains with [an \\ ( ( 
tion is necessary in the choice of a py-_ sleeves and_ bushings. As a general Cleveland; t $62 
, 1 j 1 ; : thiiched \ r " 
rometer and the type decided on will rule anything up to 100 pounds in be ’ 1 
, . * , ; . , ’ Co., | N \ 
depend largely on the work of the par- made satisfactorily in green sand De Fo : 
ticular foundry, The radiation pyrom- yond that weight it is advisable to mak« :; 
eter is suitable for high temperatures them in dry sand or to skin dry them tl 
, , . . _ . is 16 
1 can be focused directly upon the For facing sand I mix 75 per cent 
as . t*s 
rect whose temperature 1s to be new molding sand ind 25 per cent | 
‘ ryt - ‘ ’ ' , ‘ , ! t i 
measured The temperature of molten molding = sand This sand always 1s 5... 
meatal na 1] ha, } = . Ir) nat Seas — s a . ‘ , : il 
metais and alloys Nave thus been con- ary a l atterward Wet iown Lo P 
trolled but the scum or dross on the rdinary molding point with clay wash 
surface of molten metals usually pre In fact I prefer to keep at a_ littl nie 
: Sta ) ) t } 
vents the readings having more than the dry side for green sand molds S 
] . j , ‘ , mwory ry) | ’ j ] nt ] 
a comparative value. This difficulty sand is rammed firmly and well vented n Chapter \ 
has been met by inserting a porcelain and aiter tl pattern has been removed pj. wort 
tube into the molten metal and focusing the face of the mold is vered wit treatis« ; 
t pvrometer nto the ottom of the a good grade f plumbag ed T ‘ 
, | : hand 
tube ‘ase metal thermocouples find hand points so tl 
considerable use in the nonferrous For cores | use a 30-50 mixture i ta 
metal foundry and when protected by silica sand and river sand Che and the ; 
© . 
| cy ion rh] cS ao animal 
a stout iron tube and insulated with 1s thorough dried betore it mixed . \"\ 
asbestos and fireclay, can be inserted and is bonded with nseed oil in the ter as asis sulting ¢ 
into the molten metal without any in- proportion of 40 to | \ good uCK carefully select P h 
} § nlum!) y , } nryhy ther 
jurious’ effects on the couple. But coating of plumbago Wash appr 1 either presented 
with alloys of the phosphor-bronze type when the core is green or alter it Ma ead easily ( 
1] | Tk -. >) mene leas kit n th Cf ‘ 49 
considerable trouble is experienced. The dried w sure a a Skin OF A held ot metallog 
iron sheath is rapidly attacked by this asting steel al 
class of alloys and trequently has to cover the 
‘ renewed oom Success has been ob- i oOo —— sp qT. . > | st et 
. . OMmaii AU WOla L I asipie 
+ } | l Hsin the } - . le : 4 ( hanter \ ‘ j 
laine y using the pare coupie, 1.¢., , ‘ ye > Ss I i 
without any protecting she ath, the wires ; ; ter on spe i t ding 
: ) 15 T te " ‘ , 
themselves being protected by asbestos On page 408 May | su nstru : taining 
string The platinum  thermoccuples THe Fo it 1s nsw cobalt ppet ‘ 
, hat 1 ] is ) | t ] ‘ 
ure Vt SO we suited for foundry 1 questio lat a cupola t adapt d } ! 
, , ; ) ) , | S rs t ] t ‘ + 
work on account of high initial costs and : ng BM Krad . . S S g g 
. . . ; 17) ‘ 4) wou j rati , 
expensive upkeep For general use the n | 0) pound ' *55'*s* 
, , : from HMM) tt 3000) «pounds 1 week | x wnistruct 
pyvrometers that have the largest scope, ow = t . 
; } { ) 1 that mall e] 
| | a ( I th a sma Cie ( 
re the base metal couples and the op Fu , ‘ . 
tant — , tr T irning turna $ e log ! S 
cal pyrometers, which supply the chiet 
vo levice to inst se n ' , , 
requirements—robustness and portability - 
' +] y | As @ Acti f Iryma t { 
combined wi! reasonavikt accuracy 
\ i perated sma 1 is Ss t 
fully 1 s 4 ( ae itig resis 
[D . ral fr 50) nds up \ n 
7° 4) ectin ry MPre« tt y | ing ’ ’ 
Ba AVEXN a «| .4NF ER WO = | Fuaa 
semiste \ t I an S ‘Ss ) re 
_— , oe 
rinosphnor Hronze casionally n t ster trom " » DOU The first 
, ry 1 omer) > pounds, k the cup s an idea ted t 1a P 
In the How and iVhy wm Brass 
. meine ( n ( l and + < 9 , 
MNaAINYG ction of a recent issue ot j 
' ; ‘ ‘ _ : 
rr . Stalle Ca mts ¢ « " ) e | 
[HE FouNpRY a question and answer 
| i ; ¢ that necessary. t 1 t 
14 , , ’ ’ A i 4 <t i \ l ~ eo ° 
were pubhshed dealing with the pen 
é : : increase ft iting capacity t as isual p t ¢ » ‘ 
trating action ot phosphor bronze on , , 7 ; : 
3 ‘ simply is left on that much longer. For each metal or t ‘ fai 
molding and core sand. During the past ' : 
. : flexi ty i } t S 4 «6Class upor the ) ctr 
two years I have had a somewhat , 
. ? : ry tseit ture prope ties ‘ differ + 
similar experience in casting a number ; . 
‘ . » ‘ . “= \ cup i 25 es dian eT and s4 treatment | fi ; S 
of pump parts weighing from 2 to 500 . si vs 
. ° ches on rovided vith sultabic Not t] le ‘ ‘ ‘ 
pounds made of that metal and_ the e , ; ; sates : ai 
- tuveres and ver an be manipulated ¢p, 1 — \ se 
. . 1 } . I the DOO? S the rile t ' 7 PY ent 
practice which I observed may be ot ' 
' ; in a surprising manner. An interesting photomicrographs. many of which were 
interest to a considerable number of ; tescribed ek. SEIT ee ee aS 
nerienc ; this Tn) = eer! > t . ‘ . 
reader experience in this lime describec "reproduced from the files of Dr. H 
Cacers nue, DAS ech 15 icens ; ; R vane 
page 245 March 15 issue of THE FouNDRY Hanemann. The results of many tests 


il 


[he impeller of a centrifugal pump under the title “Runs Four Heats a Day on metals and alloys, presented in tab 


ular form, enhance tl value of the 
if » Ss tl ‘ *f : 7 ~ 
” cast with hot metal and with former work 


on account of its intricate design must jn Small Cuy 


; as a reterence book 
core sand mixtures resulted in a mess The works of the Fremont Stove 
that required hours to clean. In fact Co., Fremont, ©., closed since De- David D Baxter recently ha been 


it could not be cleaned properly. With cember, 1920, have reopened with a made New York representative for 


the present core sand mixture I ex- full force of workmen Frederic B. Stevens. Detroit 








elec - 
dis- 


the emphasis on 


IV] 


tric furnaces 


vears ago nonterrous 
had to be 


' } 
cussea 


with 


hoy s Today the rec ital ot! 
actual achievement in this field is no 
short story, and while the tuture wu 


doubtedly holds both improvements for 


the furnaces now in use and the adop- 
tion for specific uses of other types 


} $ :f ce 
than those now common, yt wide us¢ 


and a tat degret f standardization 


already been d, as is shown 


has attain 
in Table I! Experimental laboratory 


installations and inactive or 
furnaces have been excluded 


in order to avoid padding 


contained in it and the 


conduction through © the 


supplied from above at a 


1 the melt, overheating 


laver ensues and _ th 
Hence ele 

: Fas ere +} tir + r we) 

tric Mu ices ol iT dairect or mdi- 


ordinary ! tal-ring induction tur 
nace is not apy ble because of “pinch” 
troubles due to th gh electrical con- 
ductivity of the alloy Alloys that ap- 
proach steel in their nature rather than 


brass, for example the nonvolatile 


Amer 
Atlantr 
1 nnected wit! 
the United States bureau of mines. Ithaca, N, Y 


meeting of the 


Paper prepared for the 
} } ety held at 


author is ce 


BY H. W. GILLETT 


alloys, such as nichrome and monel met- 


al, can be and are successfully melted in 


tor 


Greaves-Etchell 


ordinary direct arc furnaces used 


like the Heroult, 


Snyder. 


1 
steel, 


and Nichrome can be handled 


in the ordinary induction furnace. True 


bronzes can be melted by a direct arc 


Direct-arc furnaces of the roof-open- 
ng type allow rapid charging and are 
favored in one installation on bronze 
vhere rapid production is the chief 
11m 
Velt Pw pper 
Pure pper ought t ) ipable ot - 
Fe nelted \ 1 a dire re b t 
ding t Hans experienc doin 
ed vy it ition COT r and coy 
5 d 1 again I t relative i 
aaa t supplied and that. at 
vhich it is conducted through the melt 
\ ! WI 
1 of Dp Less vere and ; 
i t tained direct iT 
I ( [ » nt las id 
S £ t bronze i d 
\ ‘ felt indirect arc f 
Ces 
Silver slightly volatile and a direct 
i Vp | i W ild irdly « i 
i lk J ndire t if tv px sf i 
the | S. mint having melted 3, 
000,000 pounds (1,363,000 kilograms) of 
silver dollars with a metal loss of 
0.01 cent 
l new von Schlegell repelling 
! vhich m be operated either 
t or an indirect current fur 
ce, 1 ¢ applied to nonferrous melt- 
ing. It the self-starting and automatic 
regulati eme proves mechanically 
ind electrically feasible, this furnace may 
e of va n those alloys that can 
be melted in direct or stationary in- 
| rect-ar¢ 1 ces 
When we me to the common red 
isses, whi ontain say 5 per cent 
ne the direct arc is not suitable, and 
it it <U per nt zinc the stationary 
indirect arc also proves unsatisfactory 
When we get to the important yellow 


cent zinc or to 


brasses of 39 to 40 per 


? = c 
nickel brasses, we are forced to aban- 


don the standard steel and 


strike 


furnace types 


out on new paths. This necessity 
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ectric Melting Nonferrous Alloys 


List Given of All Installations of Electric Furnaces for Nonferrous Metals 
in the United States, Together with a Discussion of the 
Characteristics of the Different Types 


has been the mother of a number of in- 


teresting and ingenious methods of avoid 


ing the difficulty. 


Three general methods have been fol- 


lowed 


Using a low rate of power input 
f power input, 
moving the furnace. 
from within the metal _it- 
inherent 
[ power 


and low production When 


and 


stirring 


input means low 


the heat is mainly indirectly transmitted 
from the source to the charge by r 
flection from the roof in ord t 1S 
tribute it more evenly, refractory pri 
ems are made rather difficu Various 
furnace lers attack the problem wit 
furnaces I ft Ss Qg il ft 1 Liter 
ent Ways 
bennett ds Ss I ¢ 
r three-phase t-a t 
olds the voltage dow t t 
d by holding down t t OW 
mput, allows time tor « ‘ 
perature ind V lance su 
( leat iY By re t £ i < 
I ( irg¢ he i\ ls ? « 
t rmal loss found vitl t low 
vered types 
Phe irgest electr ras I I 
e 1s of this tyy though it is not 
troduced int the lu ut- 
ide the plan f n\ 
§ (a? diary IX t 
bal \ iscs a aryve reiative y \ icm- 
perature source I eat i singie-pnhase 





vranular resistor, and 


+) } } } ; +} 
tributes the heat by reflecting the bulk 


er input 1s used, partly on ac t of 
the limitations due to the resistor 
troughs, and a furnace results which is 
slow, giving low productior ggish 
with a high heat storage and of low 
thermal efficiency, especially whi not 
run continuously However, the fur 
nace simple, and easy t erate and 
tor this reasor has had a irg neas- 
ure oO! success 

[he furnace made by the General 
Electric Co., applies heat in much the 
Same manner as the Baily furnace ut 


smothered-arc or contact- 


resistance principle, it can use a higher 


rate of power input, gaining somewhat 


in thermal efficiency, but increasing the 
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Electric 


M axe 





Furnaces in Active Commercial Use on, or Being Installed 
Nonferrous Alloys in the United States, January 1, 


User 











Deming Co., Salem, O 
Detroit Brass Works, 
Drew Electric & Mig 
%) Evinrude Motor Co., Milwaukee 
%)Flood City Mfg. Co.. Johnstown, | 
1 Havs Mfg. Co., Erie, Pa 


Detroit 
Co P Cleve land 


mes 





Table I 


Alloy 


Pa 


burg, 


"a. 


PI 
TAS 
vpe 
REFLECTED HEAT FURNACES 
Aches Mig. Rank Pa rass at 
Akt Bronze & Aluminum Co., Akron, O 
Akr tronze & Aluminum (Cx Akr O 
Allis Mig. Co., Milwaukee 
American Hardware ( p.. New B i Contr 
Anaconda Copper ning Co., Butte, Mont 
\t Brass Works, Columbus, O 
Buick Motor Car Co., Flint, Micl 
irlington Brass Works, Burlingt W 
Capitol Brass Co., Detroit 
Chapman Valve Co., Springfield, Mass 
Coppus Eng. & Equipment Co., Worcester, Mass 
Claus Auto Gas Co., Milwaukee 
Dayton Engineering Laboratory ‘ D —. ulum 
Dayton Engineering Laboratory ( Dayton, O brass ar 


DIRECT ARC FURNACES 
Driver-Harris Co., Harrison, N. ] kel alloys 
Hosku Mig. ( Detroit 
Monel Metal Products C« Bayonr N } n F 
Chrobaltic Tool Co., Chicago < alt 
Haynes Stellite Co., Kokomo, Il: 
Chicago Bearing Metal Co., Chicago ¢ bror 
Number of users, 6 
STATIONARY INDIRECT ARC FURNACES 
Chicago Bearing Metal Co., Chicago leaded bronze 
United States Mint, Phil Ipt ze and silver 
United States Mint, P} 
United States Mint, S 
Bausch Machine Tool lass hardeners fe Al 
Hardi Metals Co., Lor r nickel chromiun 
10) Chicago Bearing Metal led bre 
2 Crane Co., Chicags monel and t ze 
1 Sandusky Foundry & Machine Co., Sandusky, O. 
ing, Maxwell & Moore, Inc., Bridgeport, Conn 
mber of users, 7 
MOVING INDIRECT ARC FURNACES—SINGLE PHASE 
Aluminum Mig. Co., Inc:, Detroit rass ar ronze 
? sushir I Mich 


th 
ze 
m 
ronze 


for. 


192] 


pac 
S yp ta 
cat per capa K 
lurnace 1 ! T ting ‘ 4 “ 
( 
*) 
ia) *) 
¢ , (*) 
4 2 
é ) 
4 2 
o 
2 
} 
‘ 
‘ 
4 
1 é 
4 
4 + 
4 4 
4 Vy 
‘ ‘4 
>t ° 
4 «-% 5 
2 
4, 5 
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Make 


General Electric 


Rennerfelt 
Reverberatory 
Total for type 


Ajax-W yatt 


General Electric 


Bennett 
“ 





Table | (Continued) 























Capacity 








tons per Total 
N User Alloy heat per capacity Kw 
furnace tons rating Total kw 
Keyline Co., Cleveland brass and bronze 4 4 : 5 ; 
Kennedy Valve Co., Elmira, N. Y : ” 4 V4 105 
Landers, Frary & Clark, New Britain, Conn aluminum 1/10 1/10 5 50 
Lumen Bearing Co., Buffalo brass and bronze 4 1% 105 210 
Lumen Bearing Co., Buffalo Lumen metal 4 4 105 105 
1 Miller Pasteurizing Machine Co., Canton, O. brass and bronze 4 A 50 S 
+ Michigan Smelting & Refining Co., Detroit )rass M4 3 105 420 
A. Y. McDonald Co., Dubuque, lowa brass and bronze M4 4 105 105 
McKenna Brass Works, Pittsburgh ; “ M4 4 5 105 
1 McKenna Brass Works, Pittsburgh “4 1% 50 5 
2 Metric Metals Co., Erie, Pa. 4 l 5 150 
McRae-Roberts Co., Detroit M5 2% 5 315 
10°)W. A. Mills, Port Chester, N. Y x a Vy Vy 75 75 
} Nolte Brass Co ° Springfield, O = ’ 3 v4 2% 105 315 
1 Oro Metals Co., Los Angeles ; ~ 4 Vs 105 105 
1 H. Orne & Sons, St. Paul, Minn - 4 A 75 75 
1 Penberthy Injector Co., Detroit M4 4 105 105 
1 Pittsburgh Valve & Fixture Co., Barberton, O M4 M%4 105 105 
1 Regent Brass Works, Marysville, O V M4 105 105 
Rundle Mig. Co., Milwaukee vA Vy, 75 75 
1 Springfield Brass Works, Springfield, O ee 44 M4 105 105 
Standard Sanitary Co., Louisville, Ky A ik 10S 525 
1 Sperry Gyroscope Co., New York vA vA 75 75 
i &. a homson Mfg. Co., Dayton, O ee % 14 50 50 
2 Union Brass & Metals Mfg. Co., St. Paul, Minn “ M4 1% 105 210 
1 Union Screen Plate Co., Fitchburg, Mass brass and bronze wa 75 75 
United States Copper Products Co., Cleveland brass v4 % 105 105(2°) 
1 United States Navy Yard, Washington i bronze % v4, 105 105 (2°) 
1 Utica Valve & Fixture Co., Utica, N. Y. “ ¥%4 4 105 105 
1 Westinghouse Electric Mfg. Co., East Pittsburgh, Pa “ % % 50 50 
2 West Virginia Metal Products Co., Fairmont, W. Va. “ “ % 1% 105 210(%) 
1 White & Bros., Philadelphia “ A V4 105 105 
1 J. B. Wise, Inc., Watertown, N. Y “ e “ YA y, 75 75 
1 Wolverine Brass Works, Grand Rapids, Mich a i " % M% 50 5 
76 Number of users, 51 48 6,890 
1 General Electric Co., Schenectady, N. Y aluminum 1/13 1/13 75 75 
1 General Electric Co., Schenectady, N. Y ee 1% % 150 15 
1 General Electric Co., Schenectady, N. Y. brass and bronze 4 M4 250 25 
1 McNab & Harlin Mfg. Co., Paterson, N. J “*Aterite”’ % % 300 300 
1 McNab & Harlin Mig. Co., Paterson, N. J oe 1% 1% 400 400 
1 United States Copper Products Co., Cleveland brass and copper 1% 1% 400 400 
1 Ohio Brass Co., Mansfield, O brass and bronze 1% 1% 400 400 
1(72) United States Navy Yard, Washington ™ - ™ 1% 1% 400 400 
(2*)Standard White Metals Co., Elyria, O aluminum % M% 125 125 
9 Number of users, 6 6% 2,500 
1 Chicago Faucet Co., Chicago 3/20 3/20 75 75 
86 Number of users, 58 55 9,465 
VERTICAL RING INDUCTION FURNACES—SINGLE PHASE 
Ajax Metal Co., Philadelphia yellow brass l 5 90 
16(*3) American Brass Co., Waterbury, Conn : ‘ ‘4 s ¢ 960 
24 American Brass Co., Kenosha, Wis. % Y% 2 60 1,440 
1 American Hardware Co., New Britain, Conn yellow & red brass 1/6 1/6 30 
6 Baltimore Tube Co., Baltimore yellow brass M4 3 60 360 
12(**) Bridgeport Brass Co., Bridgeport, Conn o x3 1/3 4 45 540 
2 Bridgeport grass Co., Bridgeport, Conn 4 1% St 160 
1 Buick Motor Car Co., Flint, Mic a 6 60 
2(75)Chase Rolling Mill Co., Waterbury, Conn. ¥ ; 14 60 120 
1 Crane Co., Chicag red brass L, A 60 60 
1 Erie-Buffalo Tube Co., Erie yellow brass 7 A 60 60 
l General Electr Co., ochenecta os 2 2 ¢ 6 
1 Haines, Jones & Cadbury, Phil red brass 14 3 60 6 
National Conduit & Cable (¢ N. ¥ ve ow t $s A } 60 160 
1 Raritan Copper Works, Rar 3 2 60 0 
l Parish Pool Co Cleveland i M% 60 
2 Rome Brass & Copper ¢ Nome N. ¥ % l 60 
2 Scovill Mig. Co., Waterbury, Conr 1% ] 60 l 
1 Speakman Co., Wilmington, Ds L, 4 6 60 
] Specialty Brass Ce Ke sha, Wis 2 6 60 
Stamford Rollir ills ¢ Stamford, Conn 2 2 6U 6 
1 Standard Sanit: Mig. Co., Louisville, Ky 2 2 75 75 
> Standard Ur d Cable Perth Amboy, N. J 3 2 60 20 
W. A. Clark , Bayw N. J 2 2 60 60 
6 West Virgin al Products | , Fairmont, W. Va 2 ov 360 
] Western Cartr Co., West Alton, Ill 6v 6 
! United States Yard, Was gtor 8 6 6") 
98 Number of users, 25 45 4,635 
70 Planned for prompt installation 35 4,200 
168 80 8.835 
HORIZONTAL RING INDUCTION FURNACES—SINGLE PHASE 
1 Hoskins Mig. Co., Detroit nick hromium I 4 ) 100 
CONTACT RESISTANCE FURNACES—THREE-PHASE 
Scovill Mfg. Co., Waterbury, Conn brass and copper 5 5 500 500 
Scovill Mfg. Co., Waterbury, Conn . ” ~ 1 6 150 900 
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Table | (Continued) 








Make No. User Alloy tons pe I 
heat per capa Kw 
urnace t t | Al ‘ 
Rea . 11 1,400 
HIGH FREQUENCY EDDY CURRENT FURNACES 
Ajax-Northrup 1 Baker & Co., Newark, N. J platinum . 20 
" . H. A. Wilson Co., Newark, N. J 20(2*) 
D. Belais, New York ‘white gold’ 20(* 
1. R. Wood & Sons, New Yor! gold ? 
2 United States Mint, Philadelphia silver 8 ( ) 
2 United States Mint, Philadelphia = 32(27) 
1 Handy & Harman, Bridgeport, Con: * 14 14 ) (28) 
) Number of users, 6 47 35 
OTHER CRUCIBLE LIFT-OUT FURNACES 
saily 1 W. A. Rogers, Ltd., Niagara Falls, N. Y silver 1/30 40( 
Marsh 2(”) Hoskins Mfg. Co., Detroit nickel chromium 1/20 100( 
3 Number of users, 2 9 140 
Unta Canada 


+ Another Heroult furnace melting nickel alloys is installed at Hiram Walker Metal Products Co., Walkervill 


* Three-phase automatic control 
2 According to Dilles, H. E., Foundry Standardizes nickel alloy, Foundry, Vol. 48, 1920, p. 210. <A 2-ton electric furnace lat 


be installed at this plant 


* Single-phase. 
® Single-phase, automatic control. 
A ton 100 kilowatt Rennerfelt for melting monel, bronze and brass up to 22 per cent zinc is installed at the Gerline Brass I 





Co., Kalamazoo, Mich., but has not been in service for some time on account of power shortage 
7 A second 1-ton Rennerfelt at this plant has been made over into a Von Schlegell furnace 
® Two-phase 
®* Two ase; nose tilting and automatic control. 
29 Von repelling arc furnace may be operated either as direct or indirect are furnace. 
1 Three-phase 
2 A three-phase oscillating indirect arc furnace, the Volta, has been tried out in a 1-ton 300 kilowatt size at t Titan Br 
Co., Niagara Falls, N. Y., but that firm has ceased operations 
13 Four installed, four being installed. 
%* Direct pouring furnaces. 





Schlegell 

















1% Automatic control 
I'wo direct | ring 
Being installed 
14% Direct pouring, standard furnace, lined for larger charge 
*% Being installed 
Nose tilting P : 
2 Two 105 kilowatt furnaces are also used by Metal & Thermit Co., Chicago, for tin recovery Other Baily furnaces are installe 
in Canada and Mexico as follows: Canada, Empire Brass Works, one 105 kilowatt; Monarch Metal Co., one 50 kilowatt; Dominion 
Steel Products Co., one 50 kilowatt; Mexico, G. Amsinck Corp., two 105 kilowatt. 
= Being installed 
23 This firm plans to double its Waterbury installation and install 24 furnaces, 60 kilowatt size, at the Torrington, Conn., plant 
Installation of of these furnaces is under way 
24 This firt rinally used mostly the 30 kilowatt size, but has changed to a smaller number of higher powered furna and con 
templates do its present installation when business conditions permit 
23 This fir plans to install about 30 more 60 kilowatt furnaces, part of this installation being under way at present Exa 
mation is lacking as to how many of these furnaces planned for future installation are being installed at present 
* Single-phase, crucible lift-out. 
é I'wo-phase, crucible lift-out 
3 Three-phase, nose-tilting 
*® Single-phase, two crucibles 
3% These furnaces are used less than formerly on account of the installation of larger furnaces of other types 
Single ‘ me or two crucibles per furnace 
difficulties with the refractories due to not then applied to brass Che prin- Che old gyrating Stassano furnace 
the higher temperature of the heat’ cipal applications of this method are the has) very recently been resurrected at the 
source Three-phase power can be used Detroit rocking furnace (operating un hands of the Volta Mie. G provided 
instead of  single-phas« Considering der license from the bureau of mines) with a simpler gyratory mechanism, re- 
the time it has been on the market, and the Booth rotating furnace, the named the Volta, and applied t brass 
it has found relatively little use former being installed almost wholly in One of these furnac is been tried 
The Rennerfelt electric reverberatory the one-ton size, and the latter almost experimentally in a foundry for a short 
: | 4 <4 | ‘ 
furnace is just like the General Electric Wholly in 500-pound or even smaller while, but little data are yet available, 
furnace in its source of heat, but locates ‘5!4©S-. These furnaces give good efh- so the adequacy It the stirring is not 
13. 3 , : ; . “iency, eve : j = av » bt +] ee 
this in the middle of the furnace instead ciency, even on an eight-hour day, and yet known. It has the advantages of 
a . ‘ > > onte » S rst TAA ‘ . Dea ane 1 ’ ’ 
of around the sides, and consequently have been adopted by the industry with three-phase operation. but lacks the 
wastes less energy in heating the fur- remarkable rapidity. They are capable ability of the rocking type to take up 
nace walls instead of the charge. One (especially the Detroit, which can be me heat from the roof into the melt 
° ° . she osee . rove Fe _ > tf . 
small furnace of this type has shown chanically charged from overhead) of One other possibility deserves men 
promising results. If structural difficul- rapid operation and high production. tion, though it is not yet in use. The 
ties do not become too great in larger A similar furnace, the American, has_ rocking, rotating, or gyrating Thomson 


furnaces, it should find considerable use. been introduced by Ryan, but only one Fitzgerald design has a solid slotted re 


The next method of avoiding the spe- installation has yet been made. All these sistor as the source of heat. and the 
cific difficulties found with alloys high furnaces are single phase. furnace is moved to stir the charge. 
in zinc is to use an indirect-arc furnace, A polyphase furnace, the Moore Rapid As not even the aspirations of the in- 
with a high rate of power input to get ‘Lectromelt has been advertised for sale Ventors have yet been publicly voiced, 


thermal efficiency, and to movethefur- and is stated to fall into the moving- 
nace so as to stir the metal and avoid  indirect-arc class, but nothing more than 


superheating the surface. This was done experimental operation has as yet been 
its called for here 


though the furnace was once advertised 
for sale, and data on its performance 
are lacking, further discussion is not 


long ago by Stassano in the early days credited to this furnace and 
of electric steel, but such furnaces were details are still shrouded in mystery. We now come to the third method 
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Make 
Ajax-W yatt 
Detroit Rocking 
Saily 
tooth 
Other 


lurr 


aces 


use 








planned 
ing Ajax-W 
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Table Il 
Summary of Table I 


Number 
furnaces 


tal 
kilowatt 


Total capacity Te 
per heat tons 





45 4,635 93 25 

53 15,900 7 28 

458 6.89 76 51 

5,345 40 S 

4 » SR 52 ) 

19 350 318 169 

prompt istallat (35) 200) (70) 25 
atts planned 228 55 Qe 44 


Number 


users 


duplicates 
separate users 














of meeting the idiosyncrasies ot brass not otten chang« a turnace trom one uSs¢ if and when the generation yf the 
Hering’s work on the pinch effect was alloy to another—conditions vital to the necessary high-frequency current is so 
the starting point those furnaces successful operation of this furnace developed and cheapened that normal 
which use the metal itself as resistor and \s these conditions are seldom found sized Ajax-Northrup furnaces are prac- 
by virtue of various electromagnetic ef- in the foundry, as differentiated from _ tical 
fects, such as the pinch effect and the the rolling mill, it las had little lt appears that with this array of ir 
motor effect, caus« lation of the foundry us¢ It is in general not ap- naces any brass melter can find an - 
meta [The Hering furnace was tried plicable to alloys of high electrica on- tric furnace of at least fairly well-proven 
on bra on a considerable sca it is ductivity, 1. ¢., thos¢ igh in copper lity, to handle his work the 
ni mger in use g pla It is red that the General Elec- are many types and many sizes : 
1 overcoming the the \ t tr Lot iny ma\ soon complete the types If le cannot use " e-pnhase 
1 ' electrod developme of a rizontal-ring induc- furnace owing t imitations s powe! 
Foley has made la experim t t furna for bot ste nd nonfer ipply, he " probably 
on a_ vertical-1 tion turna ro i t data nm the progre e tvn that will ser \ 
which t hyd it f the 1 tes f 4 | ue sble — c fot. é' liad : 
metal « pp the } l t it l tha aeser ne! T t \ ix-Wyatt, Ba l 
last report furr 5 not t . ( ger s high-freque ly- detroit ill single- 
comme il stag I t Ajax-Northrup 1 ( If t ice ( 
The Ajax-Wyatt ul-rir nduc- commercial u ’ \ I e meta L t for ‘ 
tw! furnace vit tferna ‘ d ¢ de I I eT instal- Xar ri¢ ad r t 
n ; tself automat ‘ it ne 25 furr wes ' IT ed nd ¢ foyy ( 
culat nd t form laborator I t x ded 2 = 
\ astor ung th il emer : 4 é TeX neit \V i 
> ad ed g t Phe t i - " loes 1 esca i 
] i I ng l T \\ 1 1 f t al y t \ 17 ivings ses 
rea nelt 24 t 1 xpected t r¢ sercial | ‘ . 
Table III 
r rw | ‘ r 
’ e { 4 r ~{ I» qt »° 4 4 ~_—— - 
} } iq L Y Mt t a Y Md ui U ae ere Oi Val LOS a 
Types of I es 
Station Moving Contac Vertical 
\ D Indir Indirect Reflecte Resistance R Hig 
Fe Cr Ni S J Z f \r Ar Arc Heat Bennett Ind Frequen 
O.K O. kK O.K O. K. ? 
OK O.kK O.k O.K 
O.k O.K O.k O. K 3 
O.K O.k O. kK O.k No=3 O.K 
OK O.K O. kK O. kK O.K O.K 
10 O.K O.k O.K O.K O. K No-4 O.K 
; 26 No- O O.k O.K O.kK O.K 6. =. 
4 5 No- O.K O.K O.K O.K O. K. 
3% N O.k O.k O.K O.K 
l 34 
$ 
_ 24 
15 . \ ? § oO O.K 3 Oo. K 
30 68 
92 O. K O. K O.K ? 3 O.K 
. O.kK QO. k, ? O.K 2 O. K. 
85 5 N No-5 O. K O. K ? O.K 
O.K Furnace cally satisfactory for this alloy 2 = Question of copper pois ng by fume from direct ar 
o data iY not yet settled 
O.K Probably factory, but no record of tr = Induction furnace on this alloy would require resistor 
Ne Furnace not satisfactory for this alloy. tube of special design. : 
Tempe ratures probably rather high for good refractory 4 = Lead too high for good life of usual lining of induction 
lite, furnace 
5 = Furnace causes loss of volatile metal from this alloy. 
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either require little attendance or can 


be supplied with automatic control and 


the writer believes they will be in- 
creasingly so supplied. 

Power costs are a function of the 
price of power, the continuity of use 


of the furnace, and of the thermal 


efficiency of the furnace \t war-time 
prices for fuel, electric melting was 
cheaper on nearly all alloys 


nonterrous 


locations, with almost any 


With fuel 


er normal the innate thermal efficiency 


in nearly all 


electric furnace prices near- 


of the furnace and the operation of a 


given furnace as nearly continuously 


and with as few delays as possible, s 


as to develop 1ighest possible thermal] 


increasingly im 


efficiency, will become 
portant 

When the electric furnace replaces 
rucible furnaces it effects a large sav 
ing in that item In calculating the 
savings possible by electric melting, one 
should not torget, as some electri 
furnace salesmen are prone to do, that 
the electric is high in first cost and that 
interests, depreciation and obsolescence 
charges cannot be disregarded These 


charges, per ton, are minimized by 


gives maximum produc- 


tion, i. e., steady operation on 24 or 16 





hour schedu nstead of 8&8 or 10, cut- 
ting dow ! of pouring 
and e 0 l ] ’ Ip to tine 
maximuir rate yf power in- 
The n rtant i i points 
it any s ability to pro 
1 neta aes red qual ty has 
t ed aust without 
1 
( sea 
( ect furna 
( tha { 
st iron 1 i pit ( 
but due i ‘ ts ind = the 
etirr } i ty < 
elect r mo- 
ati good than 
; + {ro " } ; , 
f Li 
| st Table I is suth- 
rT + rT + ¢ é yrass 1ur- 
nace giv , . vroduct 
| »S > 1 { tt T t i iny rt] er 
ec t t electri meit 
r of 1 t ( ercially 
econ T 
I ectr r furnace today oc- 
cu p tior greater r¢ lative 
nport n the brass industry than 
the electr tee furnace does in the 
steel dustry, and has reached this 


position in a much shorter time 


Of commercially important nonfer- 


rous metals and alloys other than brass 
and bronze there have already been men- 
tioned the nickel alloys, silver and plat- 
remains to be con- 


inum. Aluminum 
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The 
not 


sidered. electric melting of alu- 


minum has progressed as far as 


The 


aluminum 


that of brass and bronze. large 


latent heat of fusion of 


makes it require a good deal of energy 
for melting, theory calling for twice 
as much energy to melt aluminum and 
heat it to pouring temperature as t 
melt and heat yellow brass to its much 


higher pouring temperature. 


duction is slower on aluminum than on 
brass Moreover, at these low ten 
peratures tue red furnaces are rela 
tively more efficient than they are at 
higher temperatures, so that the electr 
turna is stronger competition \ 
arge Baily furnace has been tried out 
n the preparation of aluminum alloy 
ingots and worked well on aluminum 
Atel illoys, as it red d zinc loss But 
there is not a sufficient tonnage of alum 
inum-zit vs used t count 
to keep this furnace bus ind as it did 
not show any adva igt I t un 
num alloys it was discarded \ smaller 
Baily was tried by anoth rot pr 
ducer al d il ) d scarde 
( 6 j 4 S 

Several aluminum foundries use ba 
lurnact iiumimum ] vever i 
the G ra | ctric (4 List it I 
nace for + it pu Se ] } Det + 
lurnact Lis is g@ive re | res 
on iuluminum r} Genera | tr 
Co. is developing a1 minum furnac 
wit i Ni-Cr resistor w 1 ought t 
( Teas I t perature ! Vi | 
and it 1 ild throw light t 
nter restion ot whet " 

r less atmos ré i i 
carpon I ‘ I l 

Xi g e Ni-( ! 

{ dy + < T . t ‘ 
é t rn ra t W i! 1 ir- 
{ n ta I i 
¢ Fos 1 f 
, T i vl 

\¢ | < 1 

Cat | nelted 1 
1000-k vat t t th 
furna : itisfactory ar 

i d i -d 

D> \ irt UU K watt ow 
CvVe art \ n The Pp 

! \ &5 Dp reent , 
10 copper a 5 alun in 

For allovs t low nelting points 
babbitt, solder, type metal, et there 
are metallic resistor furnaces, but they 
have found little use. 


Electric melting, then, is thoroughly 


established on brass, well established 


on bronze, common on _ nickel-chromium, 


growing on silver 


has 


and similar alloys, 


and other precious metals, only a 


foothold in aluminum, and 


m lower melting alloys 


There are _ possibilities for greater 
use of the electr f ac on me ot 
these alloy Ss, and perhaps though this 
seems doubtful, in 1 large scale melt- 
ng of cathode copper Instead of any 
turther spectacula xtens ot elec- 
tric melting t ther nonferrous alloys 
the immediate futur seems to promis 
merely a gradual ¢ vt elects tur 


aces finding new ations spe 
cases irom time t t ( rather than all 
at once and in ar lustry as a w é 
is was thi Cast i 

Discussion f t in 1 fer- 
rous elect ng ‘ ra Ss I 
possibl ecaus I act lepends 
n what alloys e t é nelted, 1 
Vhat lurnaces t | 1! ted 
i d on malt! iry pliant rditi ms 
\ A il t 1 one re di y 
Ac ed s eed é i lace 

der each set t ns no at 
empt will be mac é tat vhether 
tiie ent vatchman s ( t the 

ent ont » | furna at ~=mud- 

ight or at 4 a.m t ret it 


properly prehneatec lor the dav s run 
or whether a e-ton Detroit fur 


i given 
, 
¢ | ere i ) ties 
re ‘ hal > ] ? ¥ 
erore 
y + anf 
f ‘ and 
i¢ 
“ r¢ 
r 
‘ | e 
¢ ’ 
, { 18 
OUring 1 4 ’ 
. 4 
ment S + 
‘ p ] ; ] 
i he nN { x 
— a eens ‘ 
i t i ‘ i c a5 
, 
‘ 
~ , + | 1 
{ hes 
' t os ral a ker 
= f 
- ’ 
1 
S VI 
fundan t 
] , 
l ma 1 I 
’ ferr ‘ r 
furnace be tt | 
eon plant cor | 
rent furnaces 1 t 
results mor 
1 ? + 
»! mine \ 
( ‘ n t} € ca ] 
very rarely) , fi 
I i I nace can 
prope f compet ait the n ‘ table 
fu red furnace. Nevertheles ex- 
perience h hown that lactele 
| ce nas show that an electric 


y suited to its 


installed generally stays in 


furnace, metallurgical 


job, 


serv ice, 


once 
melting 
That is, 


even though the 


“yet 
cost 


sheets may show no saving. 
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the advantage of ease of control, clean- 


} 


iness, and less trying working condi- 


tions for the furnace 


tender, which 
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terms of 


can hardly be expressed in 
dollars and cents, are as real reasons 
for the adoption and use of electri 
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furnaces as the more obvious reason 


, it 
unit 


generally costs less per 


‘It in the electric furnace. 


British Assoezations Honor Publisher 


N RECOGNITION of his 


work in fostering co-operative 
efttort 


ducers of 


among the leading pro- 
and _ steel 


states, a 


iron 


products in the United 
complimentary 
John <A, Penton, 
American Malleable 
the American Pig 
president of the 


Cleveland, at 


dinner was tendered 


honorary president 
of the Castings as- 
sociation, secretary of 
and 


Iron association 


Penton Publishing Co., 


the Queen’s hotel, Birmingham, Eng- 
land, on Thursday, May 12. The din- 
ner was given jointly by six of the 


leading British associations in the met- 


allurgical field, including the Stafford- 


shire Iron and Steel institute, the 
British Cast Iron Research association, 
the Birmingham and the Coventry 
branches of the Institution of British 
Foundrymen, the Midland Ironfound- 
ers issociatior the Malleable lron- 
founders’ association, and the Birming- 
ham Metallurgical society 

Prof. Thomas Turner read «of the 
etallur i lepartment « Birming 
lal niversity ind know the world 
over r his esearches on the eftect 
i silicon in cast 1ror presided Che 
R t of the evening was introduced 
y the deputy lord may Birming 

n \lderma S W illia Bowatt 
\ g tho resent ere Frank 
Son . J P ist pre ent, Statford 
ly rd Steel stitute, who 
( yt T r co 1 ttec On re 

I ] ) cnairmal! 

\fiy “4 it 1 ation 
P esident, Staffordshire 
Steel titut H. B. Weeks, 
Perit 1 Cast Iron 

\ I i. 

\f ible Iro ) | . is 

\. Spittle. president, 1 

\Let ’ t ( B 
S : [1 nd 

H | vice 
Inst British Found- 
| " t resident, 

Brit Found: J 
R. H lent, Shefheld Branch, 
t I dry1 LH 
bea anch 


Hassall & 

Moseley, 
Birmingham; T. 
& Son, 


Constructional 


Co., Dudley; J Hassall, 


Singleton, Birmingham; J 
Moseley & 
Gameson, Gameson 
W. H. Wood, 
gineering Co., Birmingham; William 
©O’Keefe and H. Adatable Mould- 
ing Machine Co., Birmingham; Joseph 
Horton and A. J Horton & 
Birmingham; V. C. Faulkner; 
W. A. Homer; A. J. G. Smout; W. 
Proctor; S. A. Hill; F. H. N 
M. R. Bethell; M. Slater; D. Lewis; 
C. H. Harper; E. Adamson; and I. E 


Lester Phe arrangements 


Son, 
Birming- 
ham; En- 


Roe, 


Garbutt, 


Garbutt, 


Lane; 


ycne ral 


were in of Thos. Vickers, sec- 


retary, ast Iron Research 
association 


Mr 


King, 


Penton proposed the toast to the 


the President 


ind the toast to 


lited states was proposed 
} +h rn Pr ; [ r r 
\ lalrma ro urner 
, Pynh) 
iscusses Labor fi lems 


In introducing 


William Bo 


ng Sir wate referred to 
the industrial crisis through which 
(,reat Britain 1s passin it the pres 
ent time What is needed he Said 
S i } d sO) al Timi Stice No class 
( lepend t il] the ther 
classes H ged that tne trad 
( 1 (rr t Br ta could pro tably 
nav more attent em the ~nravement 
t te ifts ship among their 
rt | S t § Qoy 
Wi 1 ‘ Id irge share of 
\ fr < ) iut I t He 
t t ( t t | (;reat 
\ ds re umphantl 
) t d a wes ~ she 
t ‘ f 
! ( : us crises co 
‘ ( ba a I ruite t 
\y , t i oy ext S 
S in 
der t luction d 1 
In h : M Penton, aft 
relerril ( t rd i wa t 
ol S r | g] d Said 
rocat 3 Wllia s I ys 
t respe the tt ‘ of ¢ t 
Brit 4 Britis Emp 
N ( said, uld I 
ve :s t ti this eat un 
try VICW vy evi ern \ ts ir 
velous indu i vanizat without 
ippreciatio t its great abilities and 
nvicti is to t eading part 
Great brita s estined to plav i 


the future of the world, in both the 
political and industrial arenas.” 

He commented also on the geog- 
raphical position f Great Britain, 


which, he said, makes it inevitable 


that she should play a leading part in 


the world’s trade, and referred to the 
evidences of great industrial pros- 
perity which are visible on all sides 
In spite o! the terrific labor struggle 
which has been going on in the coal 
mining industry. 

Mr. Penton reviewed briefly the his 
tory of the American Malleable Cast 
ings association, and told how co 
operative effort has resulted in great- 
ly improving the quality of malleable 
castings produced throughout the 
United States. 

Turning again to general indus 


trial conditions, Mr. Penton referred 


to Great Britain’s remarkable recov- 


ery in the iron and steel export trade 
since the war, pointing out that where 
is in 1918 her exports of iron and 
steel were only 1,600,000 tons, in 1920 


the l icreased to 3,300,000 tons 
und art stil going forward it i go d 
pact In concluding his remarks he 
ide in carnest ipp¢ Io the pI 
not ot cordial relat ns between 
(reat Brit tne Ul ed States 
() the lay »] ‘ gy his visit to 
sirminghat which icluded a large 
nber of plant inspections and trips 
t oInts t histor terest, M 
Pent vas entert ed by the Cove 
ry branch the Institutio yt Brit 
sh Foundrym: Se irg ‘ 5 
é sited d luncheo was j 
. - try l } M Llitte 
es t the Coy { 
( nil ce Among thos ( nt 


Ltd J. K. Star Rove 

Motor Co. Ltd I 4 k, Rudge 

& l Ltd West | i nd 

Frank Somers \\ il Somers Ltd 
Hales ‘ 

[he Vew \ f the | ) 

rade I ) cts ( | ttsburg is 


street, to 1416-30 Churck street, the t 
te eing the Cortland |! lding r the 
Hudson Terminal 

















Checking Troubles in Steel Castings 


Proper Pouring, Gating and Feeding Are Important Points 


in Producing High Class Steel Castings 
Needs Advanced the Industry 


NLY when the general prin- 
ciples underlying the handling 
of molten metal are under- 


stood clearly can _ satisfactory 


making 


results be accomplished and_ the 
of steel castings be reduced to something 


approaching an exact science. When 
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these principles are not understood and 
applied, trouble is sure to be encour- 
tered, and producing steel castings be 
comes merely a haphazard rule of thum! 
practice Under present conditions 
foundries wherein guess work and trust 
to luck methods prevail cannot survive 
Undoubtedly there still are many found 
rvme wh ( not recognize nor un- 
Abs ct iper pres ‘ e ( 
s meet Ame l I Irymen’s 
. . ne =< ss 
é I Steel ( | 
FIG. 2—DISPOSITION OF SECTIONS FOR 


PERFECT FEEDING 


BY R. B. FARQUHAR JR. 


derstand that many of these problems 
exist; hence, they cannot accomplish 
their solution. There are others who 
do understand them but do not apply 
a solution. There are still others who 


do generally recognize the existence of 


many of these nice problems, and who 


have encompassed their successful so 


the 
scientific knowledge. 


lution by consistent application of 
To the latter class 
only will belong the spoils of victory in 


the future. 


Volumes easily might be written on 
the many types of ladles used, and the 
methods of transferring the metal from 
the spout of the furnace to the mold, 
but it is the purpose of the author only 
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FIG CONDITION IN CASTING WHICH 
WILI NOT] FEED PERFECTLY \ 
CAVITY WILL FORM AT A 
to summarize rietly these types, al 
refer casually to ladles and ladle pra 

tice 

Bottom pour ladles almost universally 
are used where larg clumes of metal 
are handled, although many such ladles 
ire sed where heats as small as 3 tons 
are run. For large open-hearth castings 
bottom pouring prevails whether _ th 
furnaces are acid or basic lined. Bottom 


pour ladles are used almose exclusive 


in pouring basic metal from electric 
furnaces even though the heat may 
weigh only 2 or 3 tons on account 
of the great difficulty in skimming 


thoroughly the powdery carbide slag 
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from lip, teapot or bull ladles \mong 
the advantages of bottom pouring it 
may be mentioned that the coating of 
slag which covers t metal Acts 
as a_ protection from drafts and 
from hasty chilling, and on account of 
the stream being drawn from the _ bot- 
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FIG. 4—CROSS SECTION OF SQUARE 
RISER 

tom of the ladle through the nozzk 
the entrained slag permeating the bath 
of metal just tapped is constantly rising 
to its surface away from the exit. Thus 
the metal will remain hot much longer, 
and far less slag is dra the Id, 
and partic les of slag wl t th 
surface after skimming lip-pour ladles 

e not nearly so pri in the cas 

s but this tl | d 

amd 
4 
' 

FIG CROSS SECTION OF A CYLIN 


DRICAL RISER 

















THE FOUNDRY 































































~~ 























bottom pouring 
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generally 
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les, stopper rods and_ sleeves 


ibominable ittom pour ladle 
, , hind —_ 
in lara shops which had 
peratiol ror decades 





i due the experience 

ma n charge and his persistent 
critical attention to the subject 
time a leaky stopper or other 
trouble curred, he sought 


diagnosis ot the cause and spared 
expense to prevent a_ recurrence. 


The additional cost of stoppers, thus losing its fluidity and causing bad 
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hot converter metal or acid electric 
steel, lip pouring is perhaps most com- 
mon due to the high temperatures pre- 
vailing, extreme fluidity of converter 
steel, and the comparative ease with 


which the most { the slags can be 


removed from the suriace of the met 
al. Due to its high temperature, it is 
yr converter met- 


‘ 
s 
= 


quite common in handlin 
al to hold ladles from to 10 minutes 
after skimming the slag off before pour 
ing castings if the latter are heavy or 
of thick sections. This holding not only 
is highly desirable, but if tested work 
is being made it is necessary to give 
the slag time to float to the surtac: 
the entire bath being permeated with 
the finely divided slag particles inci 
dent to the converter process When 
converter metal is given this holding 
period, which is merely a part of good 
converter practice, it will be found to 


meet all physical tests expected or it 


When pouring such metal from the lip 


his entrained slag constantly is rising 


t 

























FIG. 8—-THIN WALLED CASTING WHICH 
REQUIRES SMALL RISERS 
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The protective covering of the slag 
previously referred to is present and 
since the stream is drawn from the 
bottom of the bath, the slag is rising 
away from the exit and castings free 
from slag particles may be expected 
However, teapot ladles will give trouble 
by the spouts freezing up before pour- 
ing is completed unless the metal is hot 
as is commonly the case in converter 


and electric steel shops manufacturing 
small, thin-sectioned castings. Great 
care and haste must be exercised if 
heavy skulls and high labor costs for 
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require much hotter metal than the 
other due to its shape, area or 
section. The right amount of elapsed 
time in the transfer from ladle to 
mold generally can be determined only 
by judgment or experience, and since 
it depends upon so many fac s, often 


the only way to find out this time 

by the costly method of a test or try 
out, often at the expense of a lost cast- 
ing. With large castings, this of course 


is expensive and must be avoided, and 


it is to be regretted that there are n 


far as the author is aware, 














Table | 
r ° * Dd ‘ ‘ . 
lime Required to Pour Large Steel Castings 
Ladle Pounds No. 1 Runner No. 2 Runner 
i Knemes cnahunes coe Idaeee 1:28 to 1:34 p. m. 
| saeriteoiaiehearein 135,000 1:29 t 3S p. m 
ie . hou ‘ 45,000 1:34 to 1:37 p. m 
D ree = 45,000 st 38 p. m 
Total 360,000 Elapsed time 1:28 to 1:38 p. m™. 
Excess left in Ladle “D,”’ 5 10 minutes to pour 
per cent : . 18,000 
342,000 
Added.... esi 5,000 Feed at 2:08 p. m 
Added..... ; 3,000 Feed at 3:30 p. m 
Total weight 350,000 Molten, 2 hours, 2 minutes 
chipping are to be prevented and fre- which can be laid down and absolutely 
quent relining of spouts avoided. Even applied for the guidance of the fore- 
with teapot ladles, skimming in the spout man upon whom the responsibility rests 
is often necessary due to the constant for obtaining perfect castings. Actual 


accumulation of slag around the surface 


of the spout 

Small bull ladles of 1000 to 2000- 
pound capacity are common in electric 
and converter steel foundries. They are 
filled from a main ladle containing the 
whole heat, or in some cases, from the 
spout of the furnace or the mouth of 
the converter. On account of being 
small, they are much easier to skim 


thoroughly, and can.be used in pouring 
small the 
serious skulls remaining in 
hot. 
without 


without 
the 
They may be used many 


molds close to floor 
them if 
metal is 
times relining or chipping. 

The pouring problem involves the size 
the 


ladle ; 


of the mold or volume of metal; 


temperature of the metal in the 


and the time necessary to transfer the 


metal from the ladle to the mold to get 


the best results Therefore, volume, 


temperature and time are the prime fac- 


tors. 





For a given volume of a certain tem- 


perature, the time required to make the 


» accomplish the best results 
vary greatly 


transter t 


may for different castings. 


By this it is meant that some castings 


weighing 2000 pounds should be poured 
the 
same weight due to their shape, area or 


much more rapidly than others of 


section. Furthermore, of two castings 


weighing 2000 pounds each, one might 


FIG. 9 
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much as 25 minutes in 


exceptionally 






large pieces The latter extreme time 
was found necessary to pour some steel 
castings that weighed over 300,000 





pounds each open-hearth ladles 






pouring simultaneously three 


1 1 
thro ly 
tnhrougn 





5-inch diameter brick runners were re- 






quired 






Producing Large Steel Castings 





Probably the largest steel castings 





ever produced in this countr 


are the 







ones referred to They weighed be- 
tween 350,000 and 400,000 pounds each 
and required about 90,000 pounds of feed 
metal as much as one and one-half 
hours after pouring The risers did not 





solidify until three and a half hours 





after pouring The copes were not 





stripped off these castings 
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en poured slowly 
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the temperature of the 
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the approximate  tem- 
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charge By the 
lor temperatire 
tapping, an accu 


condition of the 
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and pouring conditio1 
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and as a result, the 
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work. It is 
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the 
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1i0t nearly as much 
metal temperatures 
is by the average 


ne subject dese! 


percentage ol 


* much 
greater 
imp 


be the case were this 
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which to pour a given 


lew S¢ onds 


nt 
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small wv 
than mi 


rtant phi 








rom a r s 2 
minutes in the case of the larg: isting 
briefly described An infinite nber 
and variety of exceptions arise that re 
quire study, ripe experience and oftet 
keen judgment. Even though the tem 
perature ol the metal is fairl well 


known, the man in charge 1 


how long he can keep 
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tion, area and total volume. The gates ; > eres 





of various casting: may vary from a 











fraction of a square inch in_ cross 








section to as high as two 7-inch diam- 








eter clay pipe runners with an aggre- 





gate section of 77 square inches for 











large molds. Gates may be single, double 





or multiple, and in large castings, the 





gate may be what is known as straight 








height as is indicated in Fig. I at A 








This runner A half way up the large 

















mold weighing 350,000 pounds is highly 





desirable, since it will permit the hot 











metal to enter over the surface of the 








mold at that point at a time when the 








‘_he entrance of hot metal at A will 





thus make a smoother casting, and will 





run up better from 4A to the top of 














the casting, Fig. I. It will also perrnit 














the metal at the bottom of the casting 














to begin to cool ahead of the metal at ee + ~ a ee 
its top from which point feed is drawn. FIG. 17--THESE CASTINGS INVOLVE SHRINKAGE PROBLEMS 








The gates on small castings may be 





only can be accomplished by a thorough first because of the greater surf exposed to 











Y-shaped, fan, horn or strainght, ac- 





. ° the conducting ne radiatif#t i ot te n- 
knowledge of the physical laws which re conducting and radiatifig effect of vaio 
masher ~ ; ; govern the solidification of different 6ill ite ees ee pauls the 
involved. 1ey must be so arrange: ° _ ee fee. ee, ae ee 
: S masses of molten metal The study of 





cording to the design of the casting tainer. 































































































one of smaller volume will s lify first provided 
relative masses adjacent to each other the approximate areas and temperatures are the 
, , anes nd the radiatian ¢ the ntainer 
is of fundamental importance \gain it ume, and the radiation — a 
. e . ° . ar? equ l. 
is found, as in the case of pouring al- . , 
—enr en) > > ; I id 5 Ot two castings < the same initial tem 
; ; a 
ready explained, that the factors of vol- perature, of the same area but of unequal 
i oe ume, temperature and time are the ones volume, the one of greater volume may solidif 
} ' Pa . an vefore the one of lecc volume thron +} 1 
a n \ 4 to be considered. These phy sical laws, before the one of | .— — —s 
~ rT. ” 2 P , troduction of artificial me s suc! s “chills” to 
ae in the opinion of the author, may be , we 
' - accelerate the cooling of the larger 
' Cc briefly summarized somewhat as fol- , 
1 6 The 1 
! . 
! 
1 





ired l ther tactors suc as nature ot I —_ ve 








| ‘ , 4 umount of actual riser or toy remaining 
ner, chills, etc., being equa because the one . . . tire 








ilter soldinication ma be rreat! 


e] a ao ‘ . : il cilia feeding conditions are well balar ] 





gher temperature has a far greater drop 








































































it " ug Referring to the first law, the intro- 
FIG. 16—DOUBLE DRIVE PINION BLANK _ temperature due to its lower specific gravity or lucti . chill | 
aati dee te te dee ae chills may be used to acceler- 
hat they will not cut. wash nor trap ts greater shrinkage n passing from its ate the cooling and hasten the solidin- 
r Gates s ld be placed so that gher temperature to the temperature of solid cation of the one mass or the other as 
they will introduce the metal into the Pa may be desired In regard to the sec- 
Id at the sp least likely to caus itamieiidiiidank: =i? wien alii. sdb nd law, the writer frequently has seen 
utting or disturbance of cores r sides te rea per pound of ght will solidify many striking examples of this con- 
mold; 


































































accomplishment. Consideration must be = -—-—-—— LS : 
given to liability to hot or cold cracks * 
ipon solidification of the metal and the | a 
' LL BEY 
wling and shrinking of the casting J 
: c — 
locating gates attention also must be b 
paid to feasibility of their removal in 
the cleaning department with the great- 77 
est ease and least expense Oftentimes 1 
gates may be designed and used as “WY ; } 
- - ’ ‘A 4 
feeders for small and medium sized “] | 
. i ' — 
castings (see Figs. 14 and 21) and oc- — 
casionally feeders or risers may be used | 














[oO ; Oo lj ; c , y } > > aS- F 

for pouring, thus eliminating the neces- 1. 1g SECTION SHOWING SHRINKAGE CAVITIES IN GEAR BLANKS FIG, 19 

sity for other runners and gates. ROCKER ARM CASTING WHICH SHOWED SHRINKAGE AT 3 WHEN GATED 
The successful feeding of castings AT POINTS MARKED 4 
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dition in pouring large castings. Ex- in which such a condition prevails will 
treme cases have been noted in pouring lack the density possessed by a casting 
insot molds weighing from 150,000 to that has been perfectly fed in all por- 
350,000 pounds each. He has seen such tions, as shown in Fig. 10 

castings when poured hot require from Referring to the fourth law: If the 
15,000 to 25,000 pounds more of feed area of the heavier casting is far great- 
metal after the mold was originally er than that of the lighter, it is quite 
filled. and before solidification than the possible that the former may require 
same castings required when poured with a much smaller percentage of feed for 
cool iron In each case the weight of its weight than the latter because of 
the remaining riser or top discard after the accelerated cooling of the heavier 
the castings had become cool may be casting due to its radiating surface 
the same, but the amount of feed metal For example, the casting in Fig. 8, al- 
required to make the casting solid dif- though much heavier than the gear 
fered tremendously. He has seen the blank shown in Fig. 7, undoubtedly 
same difference prevailing in pouring will solidify throughout sooner than 
large steel castings. the gear blank although the latter is 

Referring to third law mentioned, a much lighter than the former. 
casting such as is shown in Fig. 8 will The fifth law in fundamental and 
solidify much quicker than the casting constantly must be borne in mind in 
shown in Fig. 10, even though their feeding castings Undoubtedly, in the 
weights be about the same because of majority of castings there are certain 
the much greater radiating surface of thick sections that are inaccessible and 
F . 
aa 
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FIG METHOD OF GATING SOME SMALL CRANK PIN BOXES 

the mold and the greater area over hence lack solidity unless their cool- 
which the molten metal is quickly dis- ing is accelerated by artificial means. 
tributed and chilled. Theoretically, these Reference to Figs. 11, 12, 14, 16 and 19 
two castings might be expected to re will show examples of such sections. 
quire the same amount of feed, and per- Many such thick sections either will 
haps they do, but the molten metal of ssess shrinkage cavities or must be 
casting shown in Fig. 8 is shrinking tificially chilled if they cannot be fed 
rapidly while pouring and when solidi- directly as was done for example to 
fication has taken place, the actual = fe and which will solidify after 
amount of top riser or discard remain other thinner sections. in the case of the 
ing is only about 10 or 15 per cent, bottom flange 4 of Fig. 10 with a lump 
whereas in the case of Fig. 10, the mol- feeder 

ten metal in the mold is much longer Re fe g to the sixth law, the actual 
in fying after having been poured top discard by the free use of chills 
and het 1 much larger riser or res! may be uced and actual shrinkage 
voir from which to draw feed as cavities lack of density in_ thick 
cools. will required, and the amount sections may be prevented. Years ago 
of top d remaining may be s_ the well known practice of some steel 
much as 30 10 per cent However, foundrymen reducing the size of 
another condition prevailing in cast isers and necking them so that the 
ings such as Fig. 8, should not be over castings would appear solid under the 
looked. Where thin and thick sections riser and yet would be hollow inside was 
are adjacent, it is possible that certain the cause of much jovial comment on 
thin sections may shut off some adjacent the part of some of their competitors, 
thick sections from feed; hence, such and so far as the author is aware this 
adjacent thick sections will have shrink- practice is not tolerated in these days. 


holes that canot be fed. A casting 


age 


The frequent use of chills in our own 


top scrap by as much as 5 
and increased the amount of weight go- 
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foundry has reduced the percentage of 
or 0 per cent 


ing out over the scales in proportion, 
not to mention the decreased weight of 
castings returned. 
Feeding Large Steel Castings 

In feeding large castings, the use of 
charcoal, soapstone, sawdust and other 
such substances on the top of large 
risers assists in feeding by retarding 
the freezing up or solidification of the 


riser. By the manful use of iron rods 
pumped up and down in risers of heavy 
castings, feeding be assisted, the 
riser neck thus kept 
metal prevented from freezing before it 


feeding 


may 


be open, and the 


settles into the mold. The use of 


rods in the hands of a _ strong-armed 
laborer or molder is of great assistance 
in feeding both iron and steel castings 


of large size which may take many min- 
utes to solidify throughout. 

The percentage of top discard to the 
weight of castings may vary greatly for 
different classes of castings and in dif- 


ferent shops. In small gated castings, 
the weight of gates, runners and risers 
may be 200 or 300 per cent of the 
weight of the casting. In much heavier 
castings, the weight of the risers may 
vary from 8 or 10 per cent of the 
weight of the casting all the way to 50 
per cent. How to determine accurately 
the correct amount of riser necessary 
to feed given castings often is quite a 
problem, but usually it can be satisfac- 
torily solved by study and experience, 
leaving of course a safe margin of al- 
lowance for variation of pouring tem- 


perature and other factors not admitting 


of accurate measurement or control. The 


percentage of riser provided too often 
is neglected, and not given the atten- 
tion required, frequently being left to 
the molder or to the guesswork or 
rule of thumb methods of the foundry 
foreman or patternmaker. A _ thorough 
understanding of tthe physical laws, 
which the author has stated in general 
terms, is necessary for the successful 
feeding of castings, and yet these rules 
often are understood only partially and 


frequently poorly applied, if at all, by 


foundry foremen. Too often no careful 


study is given to these problems which 
are of such vital importance and mean 
so much in the reduction of foundry 
costs and maintaenance of foundry repu- 


tations. Fig. 2 graphically 


the 


represents 


ideal disposition of sections to ac- 


complish perfect feeding and _ solidity. 
This casting when poured in the position 
shown in Fig. 2, lid in all 


portions below the top discard, and its 


will be 


sO 


several sections will solidify in the or- 
der of the numbers indicated, that is, 
1, 2, 3, 4, 5, the top 


scrap solidifying 


last and containing all of the shrinkage 
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Fig. 3 illustrates graphically the con- 
ditions which prevail in a casting that 
feed and hence 
possesses a decided shrinkage cavity at 
A. The casting poured in the position 
of Fig. 3 will be solid in its upper half 
which will solidify as indicated by the 
but the half be 
shut off from the source of feed by the 
of the central sections, 
forming the shrinkage cavity 
A. If 


clearly in 


does not perfectly 


numbers, lower will 
solidification 
1 and 2, 
at point 
kept 


sections 


illustrations are 
mind and the various 
different castings adjacent 
to each other are analyzed in the light 
of shrinkage 
trouble While the 
central portions 1, 2, 2, etc, of Fig. 3 
will solidify and cut off feed from the 


these 
of 


these two figures, much 


may be prevented. 


source, it must always be borne in mind 
that the solidifica- 
tion of the lower portions, 3, 4, 5, may 
be to an extent that 
they would solidify before 1, etc., 
and hence be fed solid. By a study of 
2 and 3 and the laws previously 
the of 
feeding may be understood and applied. 


by artificial means 


accelerated such 


? 


Figs. 
outlined, fundamental principles 
The practical application of these prin- 
ciples to the castings made each day, be- 
comes a most interesting, important and 


fascinating subject. With the infinite 
variety of castings that are common 
today, a certain amount of experience 


with some of the problems of the past 


is necessary, and even when such ex- 
perience is possessed, more or less ex- 
demonstration by actual 


Making 


not 


periment and 


one or 
too 


ina 


tests is required. more 


castings, if they are larze, 


feeding them be- 
the 


or 


and 
to be 
them 


gating way 


lieved best, and then rough 


turning cutting them open to 


see if they are solid is time well spent, 


and often may prove one of. the best 


of investments. 
The 


casting is largely a 


writer always has felt that every 


law unto itself, and 


there is nothing so satisfying as to 


know that you have a casting right be- 
The 


important castings should not 


fore going ahead heading and 


gating ot 
left 


1 
} 


to tl 
nor should it always be left entirely to 
the 


capable. 


be ie discretion of the molder, 


foreman in be he ever so 


The 


charge, 


superintendent should be 

















FIG. 21I—METAL SOLIDIFIES AS INDI- 


CATED BY THE FIGURES 
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encouraged to call into conference the 
patternmaker, the foundry foreman, the 


inspector, and often one or more 
mapping the 
which certain jobs best can be made, and 


chief 


molders in out Way in 


deciding upon the best method to pur- 


sue. Frequently the solution fer a 
most knotty and perplexing problem 
has been suggested by a molder or 
patternmaker. When the combined 


knowledge of all those in charge can be 
concentrated on a foundry problem, in- 
it apt 
When a 


evolved, 


volving these subjects, is to be 


solved satisfactorily. suitable 


method has routine 
the 


handed 


been some 


established whereby de- 
and 


for 


should be 


cision is recorded down 
future reference 


the records 


and benefit. 


on 


The photographing of such 


castings, painting of patterns different 
colors to indicate the location of gates 
and risers, their size, etc., are valuable 


aids to foundry operation. 
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FIG 
WITH 


ROLL COUPLING 
rHICK AND 


BOX CASTING 
THIN SECTIONS 
shaped according to con- 


it 


irregular] 
lf 

square 
the 


to cylindrical in shape above 


make 
they 
necked 


ditions. is 


necessary to 


them or rectangular where 


join casting, they may be 


that point. 














>: ; a ; Several examples of risers are shown 
Risers Should Be Cylindrical 7 - 
. in Fig. 6, which represents a dummy 
Where space will permit, the shape projectile. The specifications called for 
of a riser usually should be a true machined surfaces all over outside and 
cylinder, since solidification takes place inside and all surfaces had to be free 
Table Il 
| i > 7 . . \ ° 
Standard Properties of Steel Castings 
- 
STANDARD SPECIFICATIONS 
Castings — Forgings———— 
A. S. T. M U.S. Ord A. S. T. M Ordnance 
Hard nance, No. 3 Annealed No, 3-FS 
Pensile strengtl 85,000 80,000 80,000 90.000 
Elastic limit 38,250 36,000 40.000 42 000 
Per cent elongation in 2 inches 15.0 15.0 22.0 16.0 
Per cent contraction in 2 inches 20.0 20.0 30.0 40 
ACTUAL TES! S UNALLOYED STEEL CASTINGS—HEAT rREATED 
Tensile strength 106.350 100.000 97,500 93,50 00 92 500 
Elastic limit ‘ 7 64,301 58.200 52 500 57.000 60.000 
Per cent elongation 19.0 20.0 21.0 24.5 40 16.0 
Per cent contraction 30.7 +i 32.1 $3.1 27 4 
in a circle as shown in Fig. 5, whether from defects. The best way to make 
the riser is cylindrical or square as these castings was the subject of great 
shown in Fig. 4. For this reason the deal of study, and the best results final- 
corners of a square riser are largely ly were accomplished by pouring them 
wasted metal, as indicated in Fig. 4. from the bottom with an annular riser 
A square riser, 4 x 4 x 6 inches high indicated by BB. To pour them with 
contains 96 cubic inches for feed, and the threaded end up would not have given 
a circular riser of the same diameter sufficient area for an annular riser at 
as a side of the square and the same that end, and the thick section of metal 
height, contains 75.4 cubic inches, a at the other end would not be fed un- 
saving of 20.6 cubic inches of top dis- less by the use of a lump riser, which 
card. The round riser undoubtedly will was undesirable. To pour them on the 
feed the casting just as effectively 3s side meant that they would be harder 
the square riser greater in size. In the to feed, the riser would be more difh- 
author’s opinion the most effective height cult to remove from the cylindrical 
of risers generally has become estab- surface, and the cope. side of the cast- 
lished as one and a half times their ings would possess some slag or sand 
diameter; therefore a 6-inch riser need holes which would cause their rejec- 
not be more than 9 inches high, a 12- tion. By referring to the several possi- 
inch diameter riser more than 18 inches, ble methods, the annular riser methot 


a 20-inch 30 inches high, etc., to get the 
maximum result for the minimum ex- 
penditure. 


Risers may be elliptical, annular or 





BB meant that the cope end of the 
casting was entirely open, and all dirt 
would float to the surface, and all 


parts of the heavy section at the top 
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would be thoroughly fed. The use of 
the 1isers CC, DD and FF, might ac 
complish the same results, but not with 
the same certainty, and they were more 
difficult to place and remove. The ac 
tual percentage of top discard with ‘th: 
annular riser BB was more easily con- 
trolled and reduced. By making the 
annular riser the same width as_ the 
casting, as indicated by the dotted lines 
AA, insufficient feed was provided and 
shrinkage holes occurred at E below 
the finished lines. 

To show the practical working out 
of some of the general principles of 
correct feeding which the author ha, 
endeavored to point out, the following 





A 
maa, 





* 
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PINTLE B 
H IN THI 
PROPER (¢ 


rIONS OF 
ECTS WHI 
rHROUGH 


S he 


DE! 


SAWED 
THE 


FIG 
SHOWS 


typical examples may be of some in 


terest 
Fig. 7 


of adequate feeding of plain gear 


case 


blanks 


illustrates a simple 


casting 


and Fig. & is an example ota 

with thin walls and large area ex 
posed to the mold, causing it to solidify 
so rapidly that little il any feed 1S 
necessary after having been poured 
In Fig. 8, the risers are little mors 
than w might | called flow off 
or pops and which only amount to 8 
or 10 per t of the weight f the 
casting The gear blanks of Fig. 7 
do not weigh nearly as much as the 
steel flask of F & and yet the blank 
will sokdify later in the flask if poure 
at the same time and the same _ initial 
temperature, and will take far more 
feed after pouring but before solidif 
cation, therefore, have much more top 
discard. See the fourth law regarding 
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rates of solidification as previously given. 


Fig. 10 shows a tool post successfully 
gated and fed to obtain perfect cast- 
ings with a minimum of discard. These 
castings are machined all over, outside 
and in, and both flanges then are 
drilled full of holes so that if defects 
or shrinkage exists they are certain 
to be brought to light Fig. 3 illus- 
trates exactly the condition to be met 
in the casting shown in Fig. 10. In the 
illustration, the casting to the right 


with gate and risers removed is inverted 


when compared with the casting to the 


T 


left without them removed The center 
riser on top of flange B to the left 
will not feed a take care of the lower 
















EARING CASTING—THE UPPER ASTING 
LOWER ONE HAVE BEEN REMEDIED 
riING AND CORING 

g 1 because the neck tween 
th flanges at the center of the cast- 
in vill solidify first, and shrinkage 
is e to occur in the lower flange A 
het the 4 ump rise! n tne 
lowe 1g to teed t Tr} thicknes 
of tl castl Ss is hat vas not 
found le to chill the lower flange 
f suthi ly t aust 1 to solidity 
betor t ech etween he flanges 

Phe ; shown in Fig. 9 when 
poured at vithout 1 risers on the 
flunge 1 turally wed irinkage 
at whet ired through quadruple 
v ut the racked ur the nter 
ad it ft the gates poured 
I wit! vat cl inged as shy wn ] 
ends with top risers, they did not crac 
nor show shrinkage 

The hub castings indicated by the 
letter in Fi 11, and shown in sec- 
tion, Fig. 12, are an example of a thick 
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section which was quite difficult to 
adequately feed; and too thick to chill 
These hubs are machined all over, and 
perfect solidity and clean surfaces were 
essential There is no_ section. thick 
enough to take a suitable riser that 
would feed the thick portion A, shown 


in Fig. 12. Therefore, it was necessary 
to place the riser on the barrel of the 
casting as indicated at FR and by tilting 
the mold slightly, clean and solid cast- 
ings were obtained, although the removal 
the riser difficult. 


Figs. 13, 14, 15 are examples of pour 


of was somewhat 


small gated castings 
l-pound pieces were 
end, and had a riser 


Solid 


chilling 
13, the 
the one 


and 
Fi 
gated 
the 


obtained 


ing 
In g. 
On 
other 

} 


castings were 


but 


end 
this 


on 


method, at an 


tor 


Vv 


risers By Tre 
the 
portion, 


them 


exce ssive expense 


castings at center, 
the heavier 
enough to 
14, solid 

»btained, and the percentage ol 
reduced, although chills 


be used in the two end bosses A. 


vating these 


which was with 


a gate large feed as 


shown Fig castings were 


discard 


rreatly had to 


The author wishes to disclaim all 
responsibility for the excessive and in- 
correct gating exhibited in Fig. 13, and 
the poor practice, in his opinion of stack- 
ing such small work as this, thus mak 
ing a bad matter worse 
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Lightening Recess Causes Troubl; 








16 


may be given a great 


A double-drive pinion blank, Fig 
that 
deal of interesting study, both from the 


1s casting 


a 


standpoint of quality and workmanship, 
as well as shop costs. If cast on end 
as shown, is a_ three-part job, the 
pattern having been parted at G, but 
molded in this way, satisfactory pro- 
duction is not possible Even when 
cast in the position shown, the _ light- 
ening recess desired by the customer, 


as shown in detted lines B, is in the way 
of placing either a cylindrical or annular 
The customer objected to filling 
In although it 
imounted to only 4 or 5 per cent or 
If cast 
two 
= 


shrinkage 


riser 
+} 


his lightening recess 


the weight of the casting from 


a split pattern on its side, risers 


surfaces would neces 


dirt 


outside 


on cylindrical 


sary, and any or would 


occur in the diameter where 


teeth Such risers are ex 
The 
accurate 
to 


different 


the are cut. 


to 
sonally made up five 


of tl 


pensive remove. author per- 


estimates 
these 


and 


well 


1e exact cost produce 


in five ways, 


the 


cast 
that 
+h > ~} > > ? 

the cheapest, Was 
shown, 
the 


indicated by the dotted lines a 


blanks 
and surest, 
to 


with 


found best as 


as cast them in 


+} 


the position an annular 
of meta! 


t F. This 


placed on 


riser E and with addition 


made it a job that could be 
for 
portions 


economic 
of 


quan 
the 


machine 


all 


a molding 
tity production, 



































June 15, 1921 


casting would be perfectly fed, the cast- 
ings would slag 
or sand, and the excess metal F and the 


be free from floating 


lightening panels D could be rough 
turned out by the foundry before ship- 
ment at a lower cost than if made in 
any other way. Without the addition 
of the extra metal F the lower portior 
B would not be solid unless severely 


chilled or unless fed with a lump riser 


objectionable for reasons 
heretofore This 


a striking illustration of the value and 


which was 


explained. casting is 
economy of careful and critical analysis 
of all production jobs, not only with a 
the but to 
getting such results at minimum cost. 


view of getting best work, 


The Shrinkage Problem 
The gear blanks, Fig. 17, show ex- 
amples of some rather troublesome 


shrinkage to overcome by correct feed- 
ing. When the teeth were cut in these 
castings, shrink holes were uncovered 
at the base of the teeth opposite the 
intersections of the web and the rim 
These shrink holes are shown at B 
in the casting which has had the teeth 
cut, and at A in the casting at the top 
which was rough turned for examina- 
tion. These shrink holes also are in 
dicated in the section, Fig. 18, at B 
To eliminate these shrink holes by six 
risers at the intersections referred te 
would be at the expense of an excessiv: 
amount of top scrap, and would cause 
the castings to crack. To cast them 
on edge with one riser on the outside 
diameter, would not feed the portions 
referred to. To cast them on the side 
with three risers would not feed the 
three intervening portions or intersec- 
tions. To chill these portions was not 
found desirable. Shrinkage holes were 


prevented by increasing the thickness of 
the rim of the pattern as shown by the 


dotted lines at C, Fig. 18, the castings 
being poured on their sides with three 
risers and without chills. This added 
metal resulted in a sufficient retarda 


tion of the solidification of the rim so 


that the web at the six points of inter- 


section would be fed from the rim 
The rim thus remained fluid longer 
drawing feed from the three risers to 
all portions. To check up the correct- 
ness of the assumption, the casting 
to the right in Fig. 17 was rough 
turned to {-inch below the base of 
each tooth, and all shrinkage had dis 
appeared except the one very small 
hole shown at C to the righi in Fig. 17 
This hole has been indicated at A im 
Fig. 18. The effect of thickening th 
rim as indicated at C, Fig. 18, was to 
materially retard its solidification, an 
if shrinkage appears at all, it will be 


much reduced in size as shown at 4, 


and it will appear below the finished line 
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ij where it can do no harm. 
Fig. 20 shows the method finally 
adopted and probably the most success- 
ful one for making large and _ small 


crank pin boxes with annular risers B. 
These castings are difficult to make and 


feed on account of the four heavy 
sections, A, in the triangle formed be- 
tween the bore of the casting and the 
square exterior outlines. The castings 
are machined all over and then are 
sliced into halves and drilled through 
the haunches for the necessary bolts 
to bolt them around the crank pins 


is the last operation, and if 
thick 


discovered 


The drilling 


shrinkage holes occur at these 


corners, they will not be 
until after the several expensive machin- 
ing 
Even if 
the 
ing 
by chilling them with heavy nails in the 
f E, the 


perfectly 


‘ perations have been completed 


small shrinkage holes are found 


castings will be rejected. By cast- 


them with an annular riser B and 


four corners as indicated at 


castings were found to be 
when cut open, as shown in Fig. 20 
at D. When the 


made thickness of 


occurred at C 


solid 


annular riser only 
the casting, 


the 


was the 


shrinkage below 


finished lines / Therefore, it was 


necessary to make the riser about %4- 
inch thicker than the hub of the cast- 
ing; that is, 43-inch thicker on each 
side When made in this way these 
castings have been found to be free 
from defects which would cause re- 
jection, and the shrinkage which was 
certain to occur at the four thick cor- 
ners has been eliminated 

The small gated rocker arm castings, 


Figs. 19 


showed 


gated at 4-4 
the different 


and 21, when 


shrinkage at 3 


sections of the castings solidifying <n 
the order of the figures, namely, 1 first, 
2 next, 3 last In this way the thick 


central section 3, possessed shrinkage 


holes because there was no source of 
feed. By gating these castings to the 
thick central portions as shown in Fig 
21, with gates sufficiently heavy to pro- 
vide feed, the order of solidification 
would be 1-1, 2 and 3, the order desired 
Thick and Thin Sections Adjacent 


Fig. 22 is a_ striking example ot! 
thin and thick sections adjacent to each 


The 


fed or 


thor- 
them 


the 


other castings must be 
chilled to get 
three of 
this 


internal shrink 


oughly well 


solid. If risers are 


thick 


there are 


put on 


teeth or sections of coupling 


box, sure to be 


holes in the other three thick sections 


which are shut off from the source *o! 


feed by the previous solidification of 


the sections between them. This was 
proved by severely chilling the thick 
sections between the three risers when 
this shrinkage was overcome, and the 


weight of these castings was actually in- 
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creased about 2 per cent. These castings 
had previously been failing, and an ex- 
amination of the fractures under thes 
microscope showed that they had been 
poorly annealed if at all, and physical 
test bars cut from the same _ point 
showed poor ductility. These castings 
since have been made of lower carbon 
and given the double water treatment, 
and have proved to be extremely tough 
and very satisfactory 
Risers too Small 

Fig. 23 shows sawed up sections of 
two pintle bearing castings for 3-inch 
field mounts made in large quantities 
for the ordnance department of the 
United States army during the war. 
The upper casting shows bad shrinkage 
below the risers AA when the bearing 
cores were made as shown in this il- 
lustration The risers were too small, 
and the choke points B between them 
and the thick section at the end of the 
bearing cores solidified first. Hence the 
thick sections below BB possess shrink 
holes. By decreasing the depth of ‘the 
bearing cores and by chamfering off 
the corners of them and increasing the 
size of the risers, solid castings were 
obtained as shown in the lower portion 
of Fig. 23. The evolution of these cast- 
ings from the standpoint of pouring, 
gating and feeding was interesting, the 
various methods being checked up by 
cutting open the castings and subjecting 
them to other tests to make sure that 
they were sound and _ satisfactory be- 
yond any doubt 

. : _ . 
French Founders Form 


Important Syndicate 


The general meeting of the Syndicate 
General des | deurs Fer de 
France has ratified the union of brass, 
steel, malleable, aluminum, copper aad 
bronz¢ founders his new move 
embraces all the elements of the 
foundry industry of France under one 

head Each section of the 


controlling 


confederation will have a titular head 
ft its own, wh in each instances 
ll become a president of th 
creneral organizatior1 he preside { 
the syndicate will be Monsieur Def 
president of the idministration cou 
cil of the Usines Pied-Selle of Paris 
The vice presidents are Monsieur Max 
ime Plichon, of the cast steel group: 
M. Rouard, of the copper and brona 
section; Monsieur Jeanni rf the 
uluminum section and Monsieur Parent 


of the malleebie s 


[wo furnaces recently installed by the 


Electric Furnace Construction Co., 
Philadelphia at the plant of C. & J. 
Weir, Ltd, Glasgow, Scotland, are be 
ing operated on Monel metal 


w= 


iMag 


ey 


Correcting Flaws in Metals and Mixes 


Problems of the Gray-lron, Malleable and Steel Foundry Discussed 


Electric Furnace Melting 
Recommended 


Ouestion—I want to make a _ small 


amount of alloy steel castings of vari- 


ous cutlery works 


in India. It is my 


compositions in my 
intention to melt 
first in an oil-fired furnace 
add the alloys in 
About 


required a 


steel scrap 


and then refine and 


the electric 
will be 


furnace. one ton 
and 
Do 


melting in 


of metal day 


will be made in five or six heats. 
think 
furnace would be advantageous? 

Answer.—We call to your at- 
tention that the first 


ing steel in an open-hearth furnace and 


you the plan of first 
an oil 
would 

object of melt- 
refining in an electric furnace is to save 


expense, but this saving ‘can be accom- 

tonnages are 
think 
you would gain anything by melting your 


We 


would recommend that you use the elec- 


plished only where large 


involved. Therefore, we do not 


charge first in an oil furnace. 
tric furnace for the entire process, espe- 
as you have several heats a day 
heated 


cially 
furnace 
the 


Any saving which might appear by using 


and can keep your 


from one charge of metal to next. 


a duplexing process would be slight and 


certainly would not be enough to pay 


for the trouble encountered in melting 


steel in one furnace, transferring it and 


finishing the refining in another. 


Will Soften 
Gray Iron Castings 

We 
castings which come from the foundry 
too hard to 


Annealing 


Ouestion have a number of 
machine 

any information as to 

ings can be softened ? 
Answer—The only way to soften 


castings would be to heat them in an 


ven and cool them slowly 
Cent. (1025 


Heating .to 
90 degrees degrees Fahr 


the castings and 


them, 


1] : 
ll in no way injure 


this will soften they should 


be heated 


be necessary to 


However, it may 
800 de 

They 
be held at this temperature about 


an ur 


higher 
heat 
(1475 degrees Fahr.). 


them to 
gre Cent 
shou 
after they are thoroughly 
heated through, after which they should 
be cooled This 


weaken somewhat 


slowly will 
the 


its resiliency : 


treatment 
and lower 
We cannot say definitely 


castings will be softened 


iron 


whether the 


By H. E. Diller 


Cent. as 
composition of the 
the depth of the chill. With a 
iron having 
temperature 


sufficiently at 550 degrees we 


do not 


metal or 


know the 


low-sulphur 
only chill, this 
would be sufficient to soften the casting 


high-silicon 
] 


a slight 


for machining. Should the iron con- 


silicon and a 


and th 


tain a low percentage ol 


high percentage of sulphur, 
chill be deep, it 


to heat the 


might be necessary 
casting to the higher tem- 
perature to soften it. 


Production of Piano Plates 


Ouestion—We like to 
formation in regard to the manufacture 


would have in- 
of cast-iron piano frames including the 
the 
We 


method is 


composition of metal and proper 
kind of sand ‘o be 
like to 


to prevent thi 


in the 


used. would 


also know what used 


casting from warping 


molds. 

Piano-plate castings should 
4 metal which is strong but 
For reason the 


from 2.20 to 2.50 


Answer 
be made of 
comparativelv soft. this 
should range 
per cent and the phosphorus from 0.4 to 
ke pt 
manganese 

per 
this 


silicon 


should be 
the 
0.6 
that 
without 


0.5 per cent. Sulphur 


below 0.1 per cent and 
should be 
It is of 


be melted 


approximately cent. 


course necessary metal 


carefully being oxi- 
limestone 


to the 


dized and be fluxed with 
\ fine 
ind used in stove plates is best adapted 

small 


molds A 
} 


should be 


sand somewhat similar 


piano-plate casting 


amount of sea-coal facing 


mix with the sand. Castings are pre 


vented from warping by uncovering the 


shorth) 


the 


portion of the casting 


This 


ter oO! casting t ‘t first 


centel 
poured causes 


the end 


Keeping Slag from Castings 


1 


Ouestion- We are operating a grav- 


stove plate foundry and have con- 
siderable trout 
Would 
this 


limestone 


iron 


with slag in the cast- 


advise how to over- 


practical to 


ings you 


come dificulty? Is it 


use in the cupola? 


Answer—Slag in the casting is avoid- 
able by several precautions. In the first 
place the iron must be melted correctly. 
If more than five or six charges are 
used in the heat, 25 to 30 pounds of 
limestone to a ton of metal should be 
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added on each charge after the first, 
and omitting the limestone on the last 
charge. This need not be weighed ex- 
actly but the man who charges the fur- 
nace can measure how many shovelfuls 
are required. 

When the iron comes from the cupola 
care must also be skim 
the ladle. The also be 
skimmed as it is poured to prevent slag 
from entering the mold. Additional pre- 
cautions are also taken in the 
skim-gate consisting of 


exercised to 


iron should 


way of 
small 
round flat cores with perforations about 


cores 


the runners 

pieces of 
perforated tin plate laid over the pour- 
ing gate. The object of this is to hold 
back the metal for a until 
a bath is formed in basin 
to float the slag. 


diameter set in 
foundries also 


i : 
Ye-inch in 


Some use 


few seconds 


the pouring 


Cupola Melting Losses 


Question—How much loss should we 
have in melting pig iron in the cupola 
with machinery scrap. 

Answer—The amount of shrinkage on 
pig iron through the cupola would de- 
pend somewhat upon the amount of 
sand on the pig iron and the method 
of melting, 
with a loss 
than We you 
figure this loss at 5 per cent. It is re- 
ported in different foundries to 
from 3% to 6 per cent. 


some foundrymen melting 


higher through 


others. 


oxidation 


should 


believe 


vary 


Two Formulas for Making 
Sand Matches 
Question—We would be 
have you furnish a 
sand-match 


pleased to 
formula for a hard 
mixture 


Answer—There are a number of for 


making 


formula is as 


mulas_ for sand matches, one 


cood follows 
Parts 
Finely sifted sand. .89 


Finely 


borings 


gangway 


steel or iron 


sifted 
Pulverized litharge 
Boiled linseed oil 7 


Mix 


when 


sand, 


taking 


sand, 


the litharge 
out all 

After 
parts boiled 
the temper of 
This mixture is rammed 
hard into the cope match and a bottom 


borings and 


dry, care to keep 


molding gravel or water 


thoroughly mixing, add 7 


linseed oil, and mix to 


molding sand. 
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and after firmly 
preference to 
sieve. If raw 


bed is boarded 
secured by 
riddle through a 
nails. 

Another method is to take well burn- 
from castings that have 
and 


on, 
screws in 


No. 12 


ed molding sand 


been cleaned with a wire brush, 


linseed is to be used, mix 1 part of lith- 
arge to 16 in bulk of sand, then mix in 
the oil the wet as pos- 


making sand as 


THE FOUNDRY 


moist to ad- 
here to Mix the 
thoroughly through a 


riddle, rubbing it through with the hand, 


not 
the 
and 


sible, but sufficiently 
mass 


14-inch 


patterns 


pass 


but not shaking it through. Ram the 
match frame bed on a board and roll 
over After the drag is removed, 


strengthen all soft rammed parts of the 
match by building up with the oil sand, 


then brad all sharp edges and places 
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where the pattern strikes Next draw 
the patterns and slick the match all over 
with a small tool. Touch up the high 
spots and ragged edges with oil and 
slick smooth again, then let the match 
have plenty of time to dry Should 
there be any danger of the dropping out, 
drive natls through the face of the 
match into the bottom board at inter 


vals, as thought necessary 


Tunnel Castings Requirements Are arge 


RELIMINARY 
show that approximately 115,- 
000 


estimates 


tons of tunnel segment 


castings will be needed for the 


New York vehicular tunnel which is 
to be constructed under the Hudson 
river, between the island of Manhat- 
tan and Jersey City, N. J. These cast- 


are to be of gray and as 


Ings 1ron 
drawings, 
the 


construction 


shown in the accompanying 


their design is to be practically 


same as those used in the 


of existing tunnels in New York 
harbor In addition to the segments, 
numerous other castings will be used 
in connection with the drainage, ven- 


tilation and _ electric-light 
well as 
the 


will be only a 


systems as 
but 
onsiderable, it 


for other purposes, while 
tonnage will be « 


fraction of the 


— 
Ssmait 


segment requirements 


In addition to the segments, the 
principal materials required will be 
about 4000 tons of 134-inch bolts, in- 
cluding washers and nuts. These bolts 
possibly may be of nickel steel, but 





this point has not yet been decided 
Structural steel will be used for the 
approaches, shaft and the tunnel to 
the extent of 12,000 tons. About 3000 
tons of reinforcing steel will be re 


quired for the approaches and it is 


possible that concrete will be used in 


the interior of the tunnel About 
250,000 barrels of cement and 1000 to 
2000 tons of cast iron, wrought iron 
and steel pipe will be utilized. In addi- 
tion to the principal materials, num- 
erous other materials, such as electric 
wire, electric appliances, etc., will be 


required. 


Plans for the proposed tunnel and 
specifications for materials are it 
charge of C. M. Holland, Room 614, 
in the Hall of Records, 31 Chambers 
street, New York Mr. Holland is 
chief engineer of the New York state 
bridge and tunnel commission 


and 


chief engineer of the New Jersey in- 
terstate bridge and tunnel commission. 
1. B. Snow is his principal assistant 


the 


inauguration of the 
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tunnei ha 

time by a ‘is 

York and New Jer 

The New 

that the widening of 
( 


approach of Jersey 


great project ot building the 


been held up for some 


New 
commissions. 
holds 
streets at the 
at the New 


constitutes a 


pute between the 
se\ Jersey 
commission 
ity 
Jersey end of the tunnel 
work of 

the New 
: : 


authorities hold that the cost of 


part fo the 
building the tunnel, while 


York 


widening these streets is a matter 
that should be assessed loca in Jer 
sey city. Recently a plan for terminating 
1e dispute has bet agreed upon tenta 
t vely ind as a esu t s believed, con 
tracts for the prop sed work will be ad 
vertised for bids wit the next couple 
of months. A few large eastern interests 
who expect to make an attempt to secure 
some of the mor important contracts, 


already have reques estimates from 


makers of bolts and other materials in- 


volved in 
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Bill Compares Ball Players With 
Cupola Men 


BY PAT DWYER 
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which we work went along nicely before you vice and encouragement to each mem- 


IVINE ig 
| 


are told tempers the wind to ever squalled your way into the world ber of the home team. He violently 


Providence 












the shorn lamb and does oth- and it will go along just as satisfactor- applauded every point they scored and 





er little acts of kindness, al- ily after you have been laid away loyally maintained a stony silence or 





so provides the compensating feature with your toes turned up and with else groaned in deep sympathy when 


h the opposition (to drop into the ver 





in periods of business depression sim a lily in your hand. You come wit 





ilar to the one through which we now’ me out into the fresh air for a few  nacular) pulled a good play 






are passing with heads bloody but un- hours and get the cobwebs blown out After the game I ventured the opin 
bowed. This seems to be Bill's phil- of your brain. Get a new perspective jon that chance or luck was an im 





osophy. His shop is only running three and quit worrying about the children’s portant factor in deciding the final 









and four days a week but instead of clothes. Oh! ye of little faith. Consider ccore jn a ball game and for 1 won 
sitting around like a lost soul or a_ the lilies of the field. They toil not, der he agreed with me 
! ag 
Banshee bewailing his sad tate, he re- neither do they spin and yet Solomon iene = — 
; ; Why, of course,” said he, “if it wer 
joices in the tact that he now can at- in all his glory was not arrayed as , 
not tor the element of uncertainty the 





tend all the ball games he wants to one of these. “As for the wolf,” he : 


game soon would lose its popularity 


without having to perjure his soul concluded with a grin, “if the worst T 






one team won consistently and ar 





inventing relatives who could be bur- comes to the worst and ne comes too 


I 





other as regularly lost no person would 




















ied without being missed close to the door. why. vou. can ; ; 
; a's ; go to see the games and besides many 
Tay 17 me of hoce tire > oF KNOC him on the near with a han : 
N W | am one t those tortunate or ; : zs ot the young men who make a few 
unfortunate people, depending on your rammer, drag him in and eat him iii lili” Hee: CaiiliRins niiicth re 
> ais VUATIIA til i i 
point of view, who has to work every We pushed our way into the grand pillows would be out of luck. That 
day and therefore, | felt undecided for stand with about 30,000 other en one of the reasons why the big leagues 
a few minutes one afternoon recently thusiastic citizens and found a couplk lways are changing managers und 
when Bill called in and asked me to of choice - close to the hand rail players. However, base ball managers 
accompany him to the arena devoted to and looking directly down on the field ire not tl ‘ee mone wh indulg 
, are no thi OoOnty people W oO Indulge 
our great national game, known I be- between third base and the home plate hemeelve , sndividual _ nendl 
it i> = i i tiie iatiS ali 
1; o th vreat : P ste , ' ' 
lieve among the great army of steady While I am familiar with the names fancies 
subscribers as the ball yard of the men on the opposing teams Did vou ever consider the many 






| said that my work Was mnportant, having read them perhaps a mon methods In vogue tor charging a cupo 











































the remuneration ven more so, sev times in the newspapers and heard la? [ don’t mean the mixtures em 
eral of the children needed new clothes them discussed perhaps twice that ploved or the relative proportions of 
ind the wolf came so. close to the number of times, l never have had coke and tron although heaven knows 
door at times that his breath was the pleasure of meeting one of these their name is legion. Some day when 
offensive and his long teeth and. shin- ithletes personally. | was under the’ [ have the time and the inclination, I 
i1Nf eyes had necessity yt referring intend to prepare a lengthy and schol 
scared the baby constantly to my score arly monograph on that phase of the 
Bill scoffed at ird to identity the subject, illustrated by numerous charts 
these various argu various players. Not so  and_ footnotes \t the present time 
ments and held Bill. He not only knew I shall confine mvself to a few perti 
then 7T } hy . } | e 1 : ‘ 1 . . 
ip one by each player y Ss nent remarks on the manner in which 
one to ridicule but he also knew his the iron and coke are conveved from 
rT 1 os ” . ’ P . , . 
ly adea4r child, first name Phroughout the yard to the larging door of the 
said he, “It is im the entire course of the cupola 
deed fortunate that game he shouted ad “The most primitive method I ever 
— ' ce 
| decided to take saw was in a 
= , hi - 
you with me this [5) small shop in one 
afternoon When f th ut} 
of he S\ ern 
a man gets the no- ee 
States in which 
tion that his work , | 
; the cupola was 
is* so important sas ‘ 
} tended by an an 
that h cannot SH : 
\s ; ; 
. cient colored in- 
leave it for a tew é ut . 
ae ’ : 
hours, it is a sure a OQ dividual »V the 
Gcnrey - . ‘ . 
4 name of Uncle Ed 





sign that dry rot 








has set in The EXHORTING THE ATHLETE TO SMITE THE BALL EARNESTLY AND WITH VIGOR ward. A little 24 
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inch cupola, about 10 feet high was 
located close to the wall outside one 
end of the foundry building. The 
spout projected through the wall so 
that the furnace could be tapped from 
the inside. Heats of about 3 tons 
were taken off every other day. 

On the day following a cast, Ed- 
ward wheeled the cinders away, chip- 
ped the cupola, daubed her up and 
put up the bottom doors. The charg- 
ing platform was situated about 6 feet 
from the ground and was reached by 
a short ladder. He carried about two 
good riddlefulls of sand up the ladder 
and dumped them in through the charg- 
ing door, then he crept down inside 


with a rammer and rammed the oe Oe 


bottom. Afterward he threw in 

his shavings, kindling wood and a 
about 10 forkfulls of coke 
for the remainder 


and 





of the day busied 
himself breaking 
pig iron and scrap 
The yard was 
small and all the 
material was close 
to the cupola. He 
did not bother with 
an elevator or an 
inclined railway to 


get his iron up to 





FOUNDRY 


After a definite amount had been placed 
automatically 
the cupola. Coke was loaded into the 


car by a grab bucket and dumped into 
the cupola in a similar manner. In the 


handled 100 tons a day. 


probably every combination of methods, 


Local conditions to a consider- 


LOOK-LooK 
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handled twice, once when it is loaded 
into the trucks and again when it 
is lifted out of the trucks and thrown 
into the cupola, 

“In another type of installation, a 
concrete gangway in the yard takes 
the place of a track. A number of 
boxes mounted on skids are provided. 
The boxes are filled with iron and 
then are picked up by one of the var- 
ious types of electric or gasoline op- 
erated lift trucks and taken to the 
elevator. \ suitable scale, set flush 
with the concrete gangway, is located 
close to the entrance to the elevator 
shaft. The load is weighed as _ it 
passes over the scale and any neces- 
sary adjustments are made at _ that 
time. Upon reaching the charging plat- 
form, the box is conveyed to a suitable 

point and lowered 
to the floor. The 


lift truck returns 


Been Here / to the yard and 
THREE MONTHS " 
AND Look the sequence is re- 






j 


! peated After the 
. 





entire charge has 
been stacked on 
h 


ae | 


the arging floor, 
the lift truck is 
employed to. set 
the loaded boxes 


in turn close to 





the cupola. Not he 
He simply stood 
on the ground and threw the material 
up on the stage. After he had a suffi- 
cient quantity on the stage he lighted 


the furnace and made up the breast 
Then after she had burned through he 
threw in a few forkfulls of coke to 
bring the bed up to the proper height 
and charged the iron and coke in the 
regular manner. He did not bother 
with any such trivial detail as weigh- 
ing the iron, just guessed the amount 
each time and let it go at that. | 
worked in that shop for a couple of 
months and | want to say that | 
never poured nicer or hotter iron else 
where 

“The other extreme I witnessed in 
a large western shop where the iron 
for the charge was loaded by a crane 
into a skip car resting on a_ scale 


THE CUPOI 


PROPOSITION ITS LOWEST TERMS 


versus hand charging, it 


consideration 


handled between the stock pile and the 
charging door of the cupola. 


“Foundries built in recent years have 
small 4-wheel 


passing over a track 


are employed. These cars, 








SpeakinG OF 
BALL PLAYERS 
You CERTAINLY 
CAN PiTcH 
THe B— 


the charging door 
ot the cupola and 
return the empty boxes to the vard 
tor the following day 

“Some ot the old time foundries have 
remodeled their harging facilities 
along these lines,- but a considerable 
number, especially among the smaller 
shops, still cling to the inclined run 
way and the wheelbarrow. 

“I worked in a shop several vears 
ago which had neither narrow gage 
tracks or lift trucks, but which never 
theless poured between 40 and 50 tons 
of iron a day. The charging platform 
was served by a singk air operated 
elevator and the iron, coke and lime- 


stone were conveyed from place to 


place by wheel barrows. The platform 
of the elevator could only accommodate 
two wheel barrows at one time, that 
is the narrow vheel barrows em- 















ALL THE EMINENT PITCHERS ARE NOT CONFINED WITHIN THE RANKS O! 





ORGANIZED BASE BALL 
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ployed for wheeling the iron. The 
large coke barrow monopolized all the 
space when it went on. It was neces- 
sary to employ from six to eight men 


to get the iron up for the days heat. 
Delays were unavoidable and it usual- 


ly was necessary to put on extra men 
in the afternoon. 

“The men loaded the barrows and 
wheeled them from the stock pile to 
the entrance of the _ elevator Chen 
they had to set them down and wait 
their turn on the elevator. A_ couple 
of minutes lost by 8 or 10 men on an 
average of 12 times an hour for 6 or 
8 hours each day means a couple of 
days in the aggregate every day 

“On reaching the charging platform 
the iron was dumped in a miscellane- 
ous pile on the floor. When the time 
came to charge the cupola the charg 


lifted the iron on to a plat- 


ing crew 
form scale, then lifted it off again 
and threw it into the cupola. The work 
was hard and heavy and above all it 
always was in a hurry and it was im- 
possible to keep men at the job. They 
kept quitting as fast as they wer 


hired Finally the master mechanic 





Antimony Not Used in 
Trolley Wheel Alloy 
Please advise what mixture of me 
1s nsidered best for making troll 

! § also state how it should 
ted m a pen-flame furnace. OU 
a \ rtisfacto vl | s] { 
it S&> per cent copper > po f ft 
10 per cent sinc. H er, % 
hat mixture do not seem t hard 
igh or tough enough. DVD t tl 
uld improve them to add antim 4 
If s hat percentage should be added? 
\1 turc extensively used for mak 


ing trolley wheels is: copper, 94.00 per 


cent; tin, 4.00 per cent; phosphor tin, 
2 per cent The phosphor tin should 
contain 5 per cent phosphorus. If 


phosphor copper is preferred to phos 


make the alloy as follows: 


phor tr, 


copper, 93 pound . 6 ounces; phos- 


phor copper, 10 ounces; tin, 6 pounds. 
preferred to phosphoros, 
copper, 92.00 

zine, 2 per 
to use 
high 


Antimony 


If zine is 
the 


cent; 


following alloy: 
per cent; 


use 
per tin, 6 
customary 
cent 


wheels. 


cent It is not 
than 2 per 


trolley 


more zinc in 


grade 
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took a the 


the problem in an entirely 


hand in game and solved 


satisfactory 


manner. 


“He cut a gap 10 feet square in 
the charging floor and installed a 
scale with a capacity of 50 tons flush 
with the remainder of the floor. A 
man was put on duty at night who 
wheeled up the greater part of the 
charge. Two men wheeled up the re- 
mainder on the following day and 
since there was no congestion they 
suffered no delay in waiting for the 


elevator. The iron was dumped on the 


scale and when the men started charg- 


ing all they had to do was to set the 
indicator on the beam back to any 
predetermined figure. They threw iron 
into the furnace until the beam lifted, 
then set it back again for the second 
charge and so on until the entire 
charge was in the cupola. In _ this 


manner it was not necessary to make 


up individual charges taking up a 
great deal of room. After the beam 
was set for any required weight, the 
men selected a_ sufficient quantity of 
ron from any part of the pile and 
threw it into the « Ip la 


How and Why in Brass F ounding 


By Charles Vickers 


vould harden — the wheels but it 
would also embrittle them, therefore, 
its use is not advisable The above 
formulas will produce good wheels, 
ut more phosphorus can be used if 
referred, in fact, trolley wheels have 
en used in large numbers that wer 

lened with phosphorus, and cor 
i | little tin 


Method of Gating Small 


. " 
Castings 
We hi had difficulty running yellow 
rass castt contaming aluminum. The 
castings ar an ornamental nature. 
ing ros nd shields, the forme? 
a7 inch: diameter. consisting 
leaves springy from a central ri 
hes castings are unable to run 
as the mold cuts through alonq the flut- 
ings of the leave The runner encir- 
cles ‘the castu 1 the gates from the 
runner connect to tl tips of the leaves 


gate is in the cope 


as the ornamental part of the casting ts 


The shield is 


and the runner and 


et quite heavy 


7 - 
rnhod P 
Co} i Of. 


and it runs porous where the gates con- 
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“Well,” | “that rig probably 


the 
formerly, 


said, 
easier than it 
think if I had 


should 


much 
but I 
the matter, | 
the ball 
afternoon, to 


made work 


was 


any choice in 


prefer throwing around a 


few hours every throw- 


ten tons of iron into 


the 


baseball 


about pig 
length of 
athletes 


for 


ing 
a cupola in 
Besides, the 
$10,000 a 


same time. 
receive 
doing just 
them in 


the 


about year 


about enough work to keep 


condition; while 
the pig 
keep 


parting 


good physical 


men who handle iron get 


their in 


with thei: 


just about enough to 


mortal souls from 

bodies.” 
“That is 
Bill, 


vail. A 


the reasons,” said 


one of 


“why socialism will never pre 


capacity de 
what 
10,000 


man’s 
his 

want 

capable of 


la for one 


earning 
ability to 
You 


throwing pig iron 


pends on deliver 


the people can find 


men 
man 


into a cupo 


fast one 


the 


an 


saris P - } er 
cracking a over tne Tence 


Throwing ball, or its 
art confined to special 


modesty | 


the bull, is 
] lay 


with all dus want 


ists, and 


to remark that spe 


high priced artists 


ialists always are 






nee WW’ j ; ) ] } pile } I 
gatin everal times with no etter re- 
sults YH é / é lt sai pli 1Stt § 
to guide ‘1 fiering suggestions 
The source of the trouble is in the 
method of gating the castings Ci 
sider the rosette. [The surest method 
of making it on a_ production bas 
would be to devise means that wou d 
permit the mold to be made with the 
ornamental face in the nowel, and the 
+} ] 


gate in the center, on top of the edg 


f the ring, then with vents drawn 
from the leaf tips, there would I 
question about its running However, it 
it is th ht this cannot be done, dis- 
card the gat now used and _ substitute 
for the rum 1 = prece i ink 
round iron, bent to encircle the patter: 
and run gate; from this runner to the 
part that will be the casting, but do 
not cut them into the ends of the leaves 


them instead in 


into the back 


the Cut 


sample 


little 


as im 
trenches 


have 


the form of 


of the casting and one gate run- 


ning into every little spread of leaf. The 
the 
afterward. 


can be 
the 


gates 
Skin-dry 


small lumps left by 


ground away 
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molds before pouring. In the case otf 
the shield, cope out the back, bend a 
piece of ™%-inch iron for a runner to 


encircle the pattern and cut the gates in 


the cope into the top edge of the cast- 
ing. This casting will run _ without 
aluminum, and it will then come clean 
as the porosity is caused by the alum- 
inum. A good yellow brass molder is 
required for this class of castings. 


White Metal for Patterns 


We would like to get the formula for 


a white metal pattern mixture for du- 
plicating patterns; also a mixture for a 
malleable brass that would be better 


than copper, 70 per cent; sinc, 30 per 
cent. 


The following alloy is the most used 
white metal mixture for making dupli- 
cate patterns: Zinc, 50 per cent; tin, 
50 per cent. This alloy shrinks little, 


the rapping to cause the patterns to 
withdraw from the sand will be sufficient 


to counteract the shrinkage. 


A better casting mixture than 70-30 
would be copper 70 per cent, zinc 28 


? 


per cent, tin 2 per cent. If the castings 
have to be machined a little lead is ad- 
visable and a mixture consisting of 


copper 68 per cent, zinc 28 per cent, tin 


> 


2 per cent, lead 2 per cent would be 


satisfactory 


Pouring Thin Castings of 


Aluminum 
We are making light aluminum cast- 
ings with considerable loss in’ misrun. 
The metal thickness is 3/32 to “% mech 
and the castings are shallow pans about 
10 inches in diameter. These we pour 


two up, and three or four gates to each 


sprue. We have changed the method 
of molding, having coped the inside and 
made them the opposite way, but still 
though the molds are well vented 
through the cope the results are not 
satisfactory. We use a medium fine 
sand and work it as dry as possible; we 
use a good grade of No. 12 aluminum, 
with sinc chloride as a flux. We melt 
in iron pot furnaces, with kerosene fuel 
oil and air pressure. If we pour the 
metal red hot, we save the castings, but 
because of _ their when 


appearance 


poured hot they are rejected. We have 
seen castings of this kind that appear 
to have been poured with cool metal, 
being smooth and not discolored in the 
least. We will appreciate any informa- 
tion you may be able to give us. 


There are several questions that arise 


in ¢eoennection with this problem. One 
is: are the castings thinner than those 
of a competitor? The fact that they 
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run when poured hot would indicate the 
metal thickness is not sufficient. If this 


question should be decided in favor of 


the present thickness, then some other 
method of gating is advisable to se- 
cure the desired results. 

In connection with the question of 
gating, we suggest a visit to a foundry 
making a specialty of stove plate, as 
the same methods of gating often are 
applicable to castings made of alum 
inum. As this casting is a shallow pan, 
we would favor what is known as a 


finger gate placed on the bottom of the 


which would be molded with the 


the 


pan, 


core in drag or nowel. 


A finger gate is a drop gate, and it 
is simply a number of little sprues about 


the thickness of a lead pencil, which 
are connected to a basin into which the 
metal is poured from the ladle. To 
properly describe this gate, illustrations 
are necessary, but it can be seen in use 
in any stove plate shop. 


Proper Alloys for Making 


Aluminum Pistons 


We would like to get a formula 
suitable for aluminum automobile pis 
tons, 


A large number of different alumi 


num alloys are in service as pistons of 


the 


consists 


automotive 


loy 


engines. Perhaps al- 


most of 
aluminum 88 per cent and copper 12 
Such 
at temperatures 
and strong at the working temperature 
of a piston. 

With 
at 14 
alloy at 
that 
cent, 


generally used 


per cent. alloys are compara- 


tively weak ordinary 


at 1 
cent, 


iron per cent and copper 
the 
temperatures is 
the straight copper 12 
aluminum 88 per cent. We 
suggest the latter alloy be used. It is 
made by melting together pure com- 


per strength of the 


high greater 
than of 


per 


mercial ingot aluminum and a 
hardener consisting of 50 per cent 
copper, 50 per cent aluminum in the 
proportions of 24 per cent hardener 
ind 76 per cent aluminum, 


Deoxidizing Copper 
We 
ing 
castings haz 


haz e 


boron copper for 


experienced difficulty in us- 
copper 
ig a conductivity of 80 per 

Our method of melt- 
-fired, pit-type 


have been using about 


making 


cent or upwards. 


g 1s with cob crucible 
furnaces, and we 
3 per cent of boron copper shot or gran- 
vies; but it frequently happens that the 
runner heads have risen instead of sink- 
ing, with porosity. The 
pority of weigh about 7 


resulting 
the 
pounds and have a core through the cen- 
tor. We tried 


ma- 


castings 


haze thoroughly venting 
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the molds, also skin drying, and have 
»btained some better results, but there is 
room jor muck more wmprovement 

We fail to see how the _ so-called 
boron copper can be of any value in 
connection with deoxidizing copper to 
produce sound castings of high elec 
trical conductivity, for the simple rea 


son that boron is not taken up by cop 


pt It follow I ¢ that there 
in be no boron in the boron copper, 
so, 1f it contains no other element such 


as phosphorus, is simply shotted cop 


per. There are methods of mak- 


ing high conductivity copper castings 


By one method a very small addition of 


silicon is employed, and the copper is 
melted in a closed electric or similar 
furnace so that it can be poled until a 


tough pitch condition is reached 


Then 


a small addition represented by about 2 


per 
In 
another 


ounces of 10 per cent silicon copper, 
hundred pounds of copper, is made. 
place of the silicon copper, 
to small addition 
phosphor copper, in about the same pro- 
portion as the silicon copper. 
also 


method is 


use a of 


There are 
alloys 
copper, and mag 
nesium and other elements, dissolved in 
a base of With 
ing of the copper it is 


especially for deoxidizing 


which contain silicon 


copper. careful melt- 
possible to get 
sound castings if 0.25 per cent of a 19 
cent This 


will give castings of creditable conduc- 


per silicon 


copper is used 


tivity 


Nonshrinkable Brass 
Formula Kept Secret 


We are using two formulas 
metal patterns. The one 
7 pounds, antimony, 1 pound. The 
other is composed of lead, 5 pounds; tin, 
1 pound. Both al 
but the first can 
be employed only for shop use as it is 
and the second is rather soft 


want is a 


for white- 
1s made of tin, 
and 


3 pounds; antimony, 
loys are nonshrinkable, 
expensive, 
What we nonshrinkable 
suttable for pattern use. 

We 
the 


Drass 


regret our inability to furnish 
having 
little 
very 


Keep it so 


formula for a_ brass no 


doubt 
valuable 
that 


shrinkages, as there is 


such a formula would be 


for Many purposes 


have 
mastered this 
guarded that not the slightest inkling 


secret 


close ly 


~ 
of its composition has leaked out. We 
believe it to be a fact that a large 
percentage of nonferrous metallurgists 


would regard such an alloy as being 


in impossibility. have 
an onen mind on this subject, and are 
ready 


However, we 


welcome 


to any suggestions in 
regard to making such an alloy. A 
white metal frequently used for pat- 


tern work consists of 50 per cent 
50 This alloy 


sesses only a slight shrinkage. 


zinc 


and per cent tin pos- 












In Addition to Describing the Methods Involved in Planning Production To Meet 


Delivery Requirements the Routine Work Incidental to Molding, Pouring, 
Melting and Cleaning the Castings Is Described 





object ot this px 


HE 


outline some features. of 
the problem involved in 
producing a large number 
of small duplicate nonferrous castings 
and to describe briefly the methods 
adopted by the Yale & Towne Mig 
Stamford Conn., for their solution. 


The principles involved in the produc 


casting selected for il- 


typical 


tion of the 


lustration are of those em- 


ployed for several thousand somewhat 


similar castings but varying in shape, 
size and composition. Some 30 base 
formulas are used in the composition 


of the various castings ranging from 
bronzes involving high tensile strength 
and a large percentage of ductility to 
clear, soft, high finish brasses and 


bronzes where colors are the prime 








requisite rather than strength 
While the processes described are 
employed in quantity production, cast 
ings are not produced under coi 
tinuous operating conditions, day 1 
and day out; consequently the grea 
est applicatio i semiautomat 
I ill automa eq ment S } 
traveling conveyors or rotating ibies 
et 1o! i 1] a molds imnot r« 
ult ed It is ll realized that whe 
small identical castings are produce 
day in and day out, year in and year 
ut. a much more efficient 
than described in this article can be 
I 1 pay presente it ( 
ntion oft e Ame ? I nary L s ss 
Phe autl ect the 
\ a M ( S f = t 
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This description, therefore, is in- 


tended show how production is ob 


to 
tained in a large foundry, with a large 
of and 


variation in output small brass 


bronze castings in quantities varying 
from two to 50,000 pieces per order 
and which run in production time on 
one set-up of molding machines from 


three days to three months. 


The fact that nonferrous castings 
of 40,000 different parts are ordered 
irom the foundry during the normal 
year, of which approximately 10 per 
cent are ordered in large quantities, 


necessitates careful planning and close 


adherence to the plans, in order to 


insure delivery of the castings when 


required 
The 


schedule 


basis for this planning is a 


half This 


schedule consists of quantities of units, 


issued each year 


the quantities being based on the sales 
of the preceding six months and the 
judgment of the sales and stock or 


ganizations in conference From this 


terms oft prod 


ut 


which is in 


uct units, a plan is laid « to 
tur | 1 


e of eacn or 


itering mto these units, in each ot 


departments in 


I foundry 


TASS 


1 ' ' 1 
. , ; +} 
tne I 
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for the 


on the actual 
duce them and 
a day in advar 
which it will 


the actual 


the plan. 


The molding date is 


manutacture 


ice 
be 


molding 


working 


to insure 


of 


In 


ot 


to 


delivery 


date 


necessary 


calculated 


ow Small Brass Castings Are Made 






based 


ro- 


upon 


Start 


from 


the actual man hours required to pro- 


duce the quantity of castings on any 
order. The dispatch also orders pat 
terns to be delivered from the pat- 
tern vault a day in advance of the 
actual molding date. These patterns 
are delivered to the pattern rack in 
the foreman’s office and represent the 
work which he must have in the sand 
on the succeeding day. By using a 
tickler system, the dispatcher can _ be 
certain that the cores and _ patterns 
ire actually delivered at the required 
tim 

The foundry foreman, by using the 
information of the dispatch rk and 


in clos« co-oper. 
opportunity to 
tim«¢ 1 ad ce 
production is it 
ind is enabled 
\s an additio 
possibility or 


curve showing 
castings for eac 
igainst the req 


pattern 
sists of a gate 


is permanently 








— 
Nal 


card in the 


wit 


ition 


know 


fgilure 


the tot 
h class 
uired 


office 
shown 1 
of 16 


fastened 


i 


al 


ot 


nh 


to 


BY CHAIN HOISTS SUSPENDED FROM I-BEAMS OVER EACH FLOOR 
FOR POURING ON INCLINED STANDS—EACH MOLDER POURS AND 
SKIMS HIS OWN METAL 


delivery 


product, 


delivery 


Fig 


pieces which 
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FIG 


Ss 
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AdSl 
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of 


a> 


5 | 
Kep 


on 





rHE 





June 15, 1921 





3—GATES PATTER 


FLASKS 


plate containing one 


and which 


castings 


mold when the cope an 


ot the 


The 


mold are placed 


molding is 


squeezer machine, Fig. 


and nowel are made 


pattern and a sprue 


in the cope board 


exercised by the 
tt 


setting the ern ¢€ 


center of 
will occur, th 
7 shows neral 
molding lud 


0 whose 


1 
flask pin 


the metal 


ARE 
half 
make a 

done 

from 
1s 
( are 


1 
pa 


otherwise a 


floor, including a 


AND TWO 
PROVIDED 


NS 


of the gate 
complete 
d nowel halves 
together 

on an air 
4 The 
the 


cope 
same 
for 


be 


provided 
must 
tternmaker in 


xactly 


the 
shift 


Fig 


in 


casting 
layout of the 
number of 
umber of gates 
are shown 
with 

1S 
care fully 


al d 


flasks, 


a possibility 


de sired 


breaks 





EACH MOLDER 
FINISHED 


ONE 


MOLDS 


He 


on 


mold he 


ights 


the we 
is poured, 
off the 


Me 


HALVES 


MOLD FIG 
IN THE 


FINISHED 
PINS, TWO 


OF 


WITH FOUR 


result of these various operations can 


be noted in Fig. 7 
Every pair of molders has one ex 
molds, re 


back 


molders’ 


tra helper who dumps the 


the 


empty 


castings and puts 
flasks 
This 


sand. 


moves 


the at the 


benches. being done, he wets 


and the 
Upon completion of the day’s work, 


Ipers 


cuts 


} ~] } 
ne ciean ne two 


up ft 


1 
backst CK 


the three 


floors and return the 


the metal 


MADE 
DRAG 


ON 


ARE 
THE 
SET 
POSITION 
ARE 


FIRST 
PLASTER MATCH 
OF THE MOLD 
AN INVERTED 
TER WHICH BOTH 

ROLLED OVER 


FIG rHE CORES 
IN A 
PART 
IN 
Al 


IS 





HAS A HELPER 
AS FAST 


OF THE PIPES 


AS THEY 


WHO KEEPS HIM SUPPLIED WITH 


CONNECTED WITH THE VENTILATING 


ro 
COPE 


EMPTY 
ARE MADE—FIG. 7—GENERAL VIEW OF 
SYSTEM 


TE ACCURACY THI 


DRAG 


INSURE 
AND TWO 


ABSOLI 
IN THI 
is stationed that is 


man it 


not mixed with 


lerent composition 
The hot metal 
carried to the mol 
No 
previously 


skims al 


metal, as shown 


holders in a 
has been 
molder 

be comes 


this way 


the heat that 


with 
cide when his metal 
pouring temperatur 


chosen Irom 

obse rvatior 

System 

tors, are 

2 S| 

workmen, 
\fter the 


molds 


room, 
the 


gates 


W ork 


FLASKS AND WHO TAKES AWAY THE 
THE MOLDING FLOORS— 


IS SHOWN AT PV 
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FIG. 8—A 


PNEUMATIC HAMMER IS 


OF THE ¢ 


ing innovation recently installed is 
also shown in Fig. 7. [his consists 
of an air hammer used to _ vibrate 


gates of castings containing cores 
This system quickly and efficiently re 
moves the cores 


T he 


to the grinders who grind off the re 


castings then are removed 


mainder of the gate left on by the 
choppers. From the grinders the cast 
ings are removed to the sand blast 


Fig. 9, 
for approximately 10 
taken to the in 


machines, where they are sand 


blasted minutes, 


after which they are 


carefully separate the 
make 
for the benefit of the 


Molders 


These Op- 


spectors who 


good work and their returns 


on a ticket time 


are paid 


keeping department 


only for good castings 


erations having been completed, the 


castings are tumbled in wet tumbling 
barrels, Fig. 10, for about seven or 
eight minutes when they are weighed 


designated 


ticket. 


frequently is 


and shipped according to 
routing ona special “move” 


An 


followed in the cutting-off 


alternate procedure 


room In 


stead ot chopping the castings 


sand blasted 


from the gate they are 





EMPLOYED 
ASTINGS 





FINAL 1 
WHI 


THE -FFOUNDRY 


FOR JARRING THE CORES OUT 

ARE SANDBLASTED WHILE STILI 
on the gate, and then chopped and 
ground By this method, the back 
stock is rid of the undesirable sand 


which clings to the gate and gets in- 
backstock 
the 
standpoint 


to the heat in which this 


While 


grinders 


is used preterable to chop- 


pers and from a 
this slower 


of cleanliness, method is 


and therefore, is not 


used except oc 
casionally 


when operating conditions 


Warrant it 


\ molder on this pattern averages 


approximately 20 molds per hour, giv 
ing a production of about 180 molds 
per day, 16 pieces per mold. or in 


ill about 2880 castings. Deductions 


ire made in the molder’s should 


pay 
sses occur due to faulty work on his 
part This has a tendency to 


lookout 


properly and 


keep 


the molder on the for pouring 


his metal 


prevents his 


putting up molds in a careless manner 
\ very exact and convenient means 
! setting cores for a mold requiring 


ores is shown in 


umerous ( 


Fig. 5 


ry! ' ’ TY 
\ plaster paris ld is made which 
re he tn 4 1d cs 
rT mds to the mol which the 





INISH IN¢ B 


RE THE FI 


IN WEI I 
ASKS ARE 





\RRI 
HAND 





OF THE SMALL CASTINGS FIG. 9—MOST 
ON THE GATES 
cores are to be set [The core setter 
sets the cores on the plaster paris 
mold and the molder, on completing 


the nowel half setsit on a plastermold. 
Upon reversing the nowel prior to plac- 
ing the core half we find the cores neat- 


] 


ly set without disturbing the sand inthe 
} 


nowel [his method has proved to be 
very advantageous and is now used 
to a great extent 

Fig. 11 shows a general view of 


the tub molding floor with 


chine molding floor in the 

Several ot the metal mixtures m use 
contain some turnings or scrap Brass 
and bronze scrap from all over the 
works is sent to the salvage division, 
where that part of it considered satis 
factory for use without refining is 
selected and stored in the melting 
room [The skeleton scrap and de 
tective castings and all of that scrap 


1 


which is likely to contain iron parts is 
screened and 1 hand magnet run 
through to remove iron or steel parts 


Che turnings are run through riddlings 


and magnetic machines and the_ rod 
turnings burned to remove the oil 
A part of this scrap turnings is 
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FOUR HEA 


1€1 anaivzed 


nit ot a irrect 


and re? 


rS A DAY ARE 


OF 


new metal is added. 


All of the 


a metal cage 
1 
' 


new 


and 


to the melter, t 


the weight of 


metal is stored in 


} 


upon being issued 


the 


charge is carefully checked three times 

The metal tor casting the shackles 
is regularly melted in oil turnaces 
crucibles Ixperiments with electric 
melting are now progress and seem 
to meet with success 

In oil melting, a melter supervises 
the melting tor hree furnaces with 
a helper tor each two turnaces \n 
hour in advance o e time for the 
molders to me ‘ work in the 
morning, the melter with his helper 
weighs out one day's supply of scrap 
and turnings This scrap is fed to 
the furnace as fast as it melts down 
ind when Jus tt enough to pour, is 
ast Into ingots Fig. 12 shows pout 
ing off tron = a irge batter 


of oil 


lurnaces 


Four Heats a Day's Work 
Four heats pe rnace t 170 
younds each S ( sidered i dav s 
vork gots are then reweighed 
yy the meltet ind the new netal tor 
+ | 
eacn cnarge awit tne netal 
‘ 
igre | c ire s neited dow 
ym gots ew etal propel 
ition and rea wit ri ircoal be 
re t eaches a en rature at vh ) 
1 ] ’ ‘ 
t 1S cas K1aized ind ema Ss 
, : 

vered unt It is then car 
¢ to the olds \ = 1 mes 
Ne s i ove | rowuey sVs 

‘ 7 | 
m, as show Fig. 1 venitilies 

, | 1 ' ner 
Ving pec re i enpe i 
1 
re depending upo SIZ t cast 
ys to he poured Fo eats 

170 pound ner the onal fe 
’ t atttaS t a lask to 
is work, the molders working from 


6 a. m. until about 
nd of the day’s 
gives the cage chec 
¢ amount of me 





tal 


4:30 p. n \t 


the 


the 


work melter 


ker a card showing 


melted and this 


MELTED 
ELEC 

















IN EACH 
rRit Fl 


OF THESE 
RNA 


OLL MELTING 
RECENTLY 


ES 


Is ¢ he¢ ked 


issued to 


against the amount ot alloy 


All 


by a 


him ingots which 


poured meltet 


weighed and stored in the 


have peen 


metal ¢ 


ine 
each day. 
In the experiments now being under- 


taken with electric melting the han- 


dling of the metal up to the point 
of charging the scrap and turnings to 


tl exactly the 


i¢ lurnace 1s as 1n 


same 


the oil furnace. Approxinately 


pounds of turnings and scrap. mixture 


are charged into the furnace and heated 
for about 20 minutes at from 40 to 50 
kilowatt-hours The furnace is oscil 
lated to mix this melt at intervals of 
approximately two minutes until the 


input reaches 80 kilowatt-hours, when 
the mixing process is operated cor 
tinuously until approximately 100 kilo 
watt-hours have been used The new 


then heating 


kilowatt- 


( harged and the 


110 


letal 1s 


continued until about 


hours have been consumed No char 
coal is used, there being but = small 
ypenings through which the metal 
ould be exposed t the att he 
molten metal is then arried to. the 
} Ids exact tine same na is 
hat Ise vith il I ( Six 
cats ipproximate 600 yunds 
can be melted per day 
Vith this ld the scrap is not 
nolded ) gots ut the new metal 
< idded d rectly ne molten scrap 
and turnings \t the end of the day’s 
the me g s the cage checker 
1 card showing ( otal amount of 
netal el d i s S checke | 
igainst the amou issued against him 
The eliminatior { making scrap int 
rote sults ery irwe Saving 
‘ experince ~ Mus lat ndicate 
that electric melting is considerably 
more economical than oil melting In 
melting direct trom the i] furnace 
nto the molds the experiments indi- 
ate that electri melting saves about 
38 per cent When doubk melting 
s employed in using turnings, melt- 
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RNAC 
LED 


ES. 1 


first mto mgots, then ingots re 


lp 


melted with new metal, a gain ot 


about /U0 per cent 1s indicated by the 
experiments with electric melting 


loo much emphasis cannot be laid 
upon the importance of records, not 
only ot composition and analysis, but 


backstock 


records of production, output 


] reclamation, 


losses, output per molder, 
et Records to the production fore 
man or = superintends are i large 
factor in guidance in obtaining effici 
ency Ot operatiotr le thcrency ot op 
eration 1s. the yASIS of low costs 
production 

[The conclusions to be draw ym 
the experiments of electric melting 
described indicate i¢ end 7 
nonterrous foundry me g is rapidly 
leading to th idoptic electri 
melting 

No attempt in this paper is made to 
describe the amous types of electr 
turnaces, as the wt I velieves it 
each particular tound ist ke a 
iorough analysis o s type 
ot furnaces and systems of melting now 


offered by the manufacturers and by 


l process rT ein I ete ‘ 
pon the particular ten 
rect idapted © te 


ar] rf 
|? ect é ‘ 
] 
Foundry ¢ ect Y Dp 
) i ‘ 

vhich, with esta lis 
Wi ] greatiy c . ipa t V] 
ew pial ‘ e ind 
\ be juipped YT re | 

| 
Cabit Z| is \ i x i st 
ngs 


10-ton 
the 
Co., 
the 
Espanola de Construccion 
This is 


furnace to be operated in 


\ new 
stalled 
struction 
started at 


furnace cently in 
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Tradition and Custom Die Hard 


ONSIDERING the question in its broader 
aspect it may be said that men constitutionally 
are opposed to changes and innovations. They 
do not take kindly to proposed changes in es- 
practice. Because a certain thing always 
has been done in a certain way seems to constitute a 
sufficient reason for continuing the practice indefinitely. 
Anyone who departs from the beaten path is regarded 
either with open hostility or with a measure of kindly 
toleration depending on whether his actions tend to 
interfere with the pet theories of other people. 

The foundry business, especially in recent years, has 
had its share of pioneers who blazed new trails into 
hitherto unexplored territory. Also it has had its share 
of doubting Thomases who not only decried the proposals 
advanced by these pioneers but also refused to accept 
the conclusions and persisted in carrying on their 
business along obsolete lines. 

Irom its very nature the molder’s 
been shrouded more or less in mystery. 
bles enter into the preparation of a mold that at 
it is impossible to say which of them or which combina- 
; responsible for a defective casting. In 
nearly all other branches of the mechanical arts, the 
craftsman can watch the progress his work, supply 
deficiences, test it at various stages and assure him- 
various ways that when the job is finished it 
satisfactory. 
molder has none of these guide posts 
way, all he do is to follow 
Che only test he can apply is the final test of 
pouring the metal into the completed mold. If the 
mold stands up to the test well and but if not, 
he cannot suspend operations while he 
factor responsible for the trouble. The 
_the many defective castings are 
foundrymen and they are in position to. apply 
measures intelligently. Other causes are more 
and considerable experimenting is before a 
remedy can be prepared and applied. 

In the course of his experiments the 
may institute many changes and finally when he suc- 
ceeds in turning out a perfect casting, he may be at 
loss to determine which one of these changes has been 
responsible for his success, consequently he retains them 
all, having little incentive to experiment further. 

Covering the risers is one of the traditions that has 
obtained through many generations of molders and one 
that has not yet died out. Of course, it is a harmless 
custom, one of the extra precautions taken by 
dead and forgotten molder under the mistaken impres- 

sion that the air in a mold can be compressed and thus 
help to keep the walls of the mold intact. Old time 
foundrymen can recall when they were assured with 
the greatest solemnity that the heated and compressed 
air in the mold prevented the surface of the cope fron 
drawing down. 

The advent of the molding machine with its inten 
sive production has done a great deal to eliminate this 
and many other customs of a like nature from the 
foundry of today. In line with the prevailing spirit of 
the times, the rising generation of foundrymen is 
developing a show me attitude. While it is improbable 
that a method ever will be devised whereby molds will 
be made automatically and without any attendant risk 
it seems reasonably certain that in future a practice 


trade always has 
So mat ny varia- 
times 


tion may be 


any 
self in 
will be 

rhe 
him on the 
precedent. 


to help 


can established 


good ; 
looks for 
sym] 
familiar to all 


toms of 


causes of 
preventiy € 
obscure 


necessary 


foundryman 


soni 


will require a stronger argument for its retention than 
that 


contained in hoary and ancient tradition. 











to estimate future demand. 


NNOUNCEMENT of pending reductions in 

railway wages for skilled labor is the most 

encouraging sign of the early weeks of June. 

This seems to presage a reduction in freight 

rates, and this in turn will be taken generally as the 

most tangible sign of returning industrial activity. 

Railway executives are expressing themselves as dis- 

satisfied with the amount of the reduction and some 

seem to be striving to hold the present rates in effect 
at least until the end of the year. 

That lower freight charges would 

Lower stimulate business is undisputed, par- 

Tica ticularly as refers to the transpor- 

tation of the bulky commodities. The 

Needed main benefit would be in_ bringing 

down production costs in the basic 

industries, and assisting to give a better price bal- 

ance throughout the business world. Contrary to com- 

mon belief, a reduction could be effected within a 

short time. An order from the interstate commerce 

commission could bring about a percentage reduc- 

tion within a few days, and such action is expected by 






Trade Outlook in the Foundry Industry 


and parts of Indiana, have adopted a general policy 
of manufacturing sufficient heating units to take care 
of about 50 per cent of normal demand, anticipating 
a revival of interest in the fall. Some foundries 
making stoves or furnaces for the larger mail order 
houses and for building supply houses are operating 
nearly at capacity on stock, but the sale of these units 
throughout the country is slow. 
An official of a western stove com- 
Public pany states that the public still will 


Not not buy, particularly throughout the 
ma agricultural sections. An offer of a 
uying manufacturer's guarantee against 


price declines is met with a steadfast 
refusal to purchase, the consumers regarding such a 
promise with suspicion. They regard a price guaran- 
tee as an effort on the part of the manufacturer to 
continue high prices and again, to get into production 
without making reductions in wages nor writing off 
losses on high priced raw materials. The same attitude 
is evident also in other lines, extending even to the 
purchase of pipe and casting sundries for public improve- 








many, before the ments. Found- 
middle of July. dries making 
The railroads Prices of Raw Material for Foundry Use plumbing goods 
themselves can- CORRECTED TO JUNE 7 and domestic 
not profit as long Ircn Scrap hardware have 
as the prohibitive No Foundry, Valley se $22 50 to 23.00 Heavy melting steel, Valley.$12.00 to 12.50 not been sO sev- 
: Ne Southern, Birmingham. 22.00 to 23.00 Heavy melting steel, Pitts 13.00 to 13.50 =“ 
rates are contin- N 2 Foundry, Chicago 22.50 to 24.00 Heavy melting steel, Chicago 11.50 to 12.00 rely affected dur- 
‘r™4.° 4 oun *hiladelphia. 24.85 to 25.5( t e plate cago 5 o 15.00 : 
ued. his Was NY Arwen Buel’ 23.00 ~ 25,00 No 1 ( “ § “ +a ned ae 3 50 “+ +¥ ) Ing the P as t 
shown conclus- Basic, Vatlicy 21.50 to 22.00 Ne 1 cast, Philadelphia 18.00 to 19.00 months. and the 
: Basic, Buffalo 25.00 to 26.00 Ni ] is Birminghan 13.00 to 13.50 3 . e : 
ively during the Malleable, Chicago 23.00 No. 1 cast, Buffalo 8.00 to 18.2 revival of build- 
‘ Pane c Malleable, Buffalk 24.00 to 25.00 ir wheels, iron, Pittsburgh 14.00 to 15.01 : 3 = ‘ 
past few month a a oo en coe tree ing promises bet- 
Even at present, = bsg ve : nal nall able Chicago 14.00 to 14.50 ter conditions 
° e . { nnelisville foundry coke > .UU to UU grin a. § cag } to 14.5 ‘ 
the buying of ut Wise county foundry coke.. 6.50 to 8.00 Railroa illeable Bufta 11.50 to 12 throughout the 
7 ~ - 
gently needed re- remainder of the 








pairs forms the 
only activity in the railway equipment market. Or- 
ders for freight cars during May totaled less than 
300 cars, and deliveries were made on 5623 cars, 
during April according to the monthly statement of 
the Railway Car Manufacturers’ association. This 
total delivered has been dropping steadily, showing 
6453 in March as compared with 7827 in January. 
Malleable foundries specializing in 
railway work are practically all at 
Malleable a standstill. The amount of repair 
Shops business is so meager as to furnish 
only occasional orders. Those which 
handle other classes of castings have 
been more fortunate, but the average operation in 
malleable plants throughout the country still is at a 
low level, probably below 23 per cent. The automo 
tive lines promise less for June than for May. While 
the builders of low priced cars continue on fair 
schedules, many of the medium priced automobile 
ants are closing down. Tractor and truck manu- 
facturers did not experience the May revival in busi- 
ness, but continue at probably less than 50 per cent 
yperation. Machine tool lines are exceedingly quiet 
ind but little casting business is in sight from this 
juarter. Stove and furnace manufacturers continue 


‘o manufacture with restricted output, although sales 


ave dropped away to the point where it is difficult 
Some, notably in the 


icinity of St. Louis and through western Illinois 
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summer. One of 
the largest manufacturers of sanitary ware is reported 
to be operating two of its four plants at slightly bet- 
ter than 50 per cent of normal. According to sta 
tistics gathered by the Jron Trade Review, the produc- 
tion of pig iron in May showed a slight increase over 
April. The May total is 1,215,187 tons while April 
showed 1,190,751 tons, an increase for the past month 
of 24,436 tons in total output. However, the daily 
average production tells a different story. The daily 
output of pig iron for April was 39,691 tons and for 
May it was 39,199 tons. The latter is the lowest figure 
recorded since June, 1908. The total of merchant iron 
manufactured in April was 238,539 tons and in May it 
was 239,179 tons, giving a gain of 640 tons. Here 
again, the gain was evident only in the total. The 
daily output of merchant pig iron for April was 
7.951 tons and for May it was only 7,715 tons, giving 
a loss of 236 tons or about 3 per cent as compared 
with the previous month. At the close of April 96 
furnaces were in blast, making all classes of pig iron. 
The last day of May found only 89 in operation. 
Nonferrous shops share the fortunes of other found- 
ries and are operating far below normal. Prices for 
nonferrous metals based on New York quotations in 
the Datly Metal Trade for May 7 follow: Casting 
copper, 12.37 14¢c to 12.50c : Lake copper, 13.50c : 
lead, 4.75c; antimony, 5.12%c; Straits tin, 29'%4c: 
aluminum, No. 12 alloy, producers’ price, 27.30¢ and 
open market, 18.00c. Zine is 4.50c, E. St. Louis, II. 





Comings and Goings of F 


RADLEY Stoughton’s resigna 


\mer 


; 


tary of the 


ican Institute of Mining and 
Metallurgical Engineers, which 

thee he held since 1913, has 
been accepted by the institute’s board 
directors He will termine his 
services after a successor 1s elected 


ind has become familiar with the work 


Stoughton’s resigna 


accepting Dr 


on, the directors of the institute torm 


illy expressed their recognition of the 
his work has brought to 


The 


growth of 


venefits which 


the institute statement also 


records the the institute un 


der Dr. Stoughton from a membership 
§ 3500 in 1912 to more than 9000 at 
this time It points out that the only 
technical committee in 1912 was the 


mm and steel committee, whereas 18 


various de 
held The 
mn that pe riod 


ommittees now cover the 


partments of the institute's 


local 


mncre ased 


sections 


1umber ot 


has been from four to 26 


Dr. Stoughton previously had sought 


to retire as secretary of the imstitute, 
but had been persuaded by the dire 
tors to defer such action 

F LB McConnell, treasurer, the 


Lo 9 McKeesport 


appendi 


Columbiana Foundry 


Pa has recovered from an 


citis operation 


William H. Woodin, president of the 


\merican Car & Foundry Co., has been 
elected i d rector ot th Ame rican Beet 
Sugar Co 

Het { Knox formerly, treasure! 


Brake Shoe & Found 


admitted as’ a p 


Brumley, Cham 


I ( Carts, general inspector, the 
Columbiana Foundry Co has been 
ed trom thy ( biana Ohio 
t of that interest t \icKees 
) t Pennsylvania plant 
( | Bel s( etary \ 
i \Lalleabl Castings is itio 
L it ind, iddress« 1 t recent eet 
ff the Nationa Industrial Cost 
ence at East Aurora, N. \ 
ect Unitor Cost Syst 
a | Weaknesses 
I | \\V oodison 1 dent | | 
\\ oodiso Detroit manutacturer 
nundry ipphes and equipment 
een elected president Tt the 
Fou vy Supply M facturers’ asso 
ation, to succeed J. S. MeCormick, 


Pittsburgh 
h H 


he Bell City 


formerly man 
ial 


Malle ible lr rN) { ) 


Dwight, 


Wis.. who later 
Products Co 
Motors Corp., 


manager, 


division of the 
Saginaw, Mich., 
has been 
manager, succeed 
who is 


ng A. L. Hannum 


Oldsmobile works at Pon 


Gardner, E. C 
| lwo rd 


and 


Atkins & Co., Indianap 
Haynes, Haynes Au 


Haynes Stellite Co., 


olis, and 
tomobile Co 


Kokomo, Ind 


three ot the 


have been selected as 


six industrial leaders ot 
the state to participate in a_ national 


organization to aid in developing col 


education 
Fred K. Heiner recently has been 
superintendent for the 


Middletown, 


foundry 


made toundry 
Ferrum Casting Co., Inc 
N. } 


structed for 


This is a new con 


the manufacture of ma 


chinery and jobbing gray iron castings 
Mr. Heiner who was graduated by M¢ 
Milwaukee, tor 


Bethlehem 


Lain’s System, In 


} 


merly was employed by the 


Steel Corp., Baltimore, and previous to 


that time with the 


Works, 


Schenectady, 


American Locomo 
Electric Co 


Pusey & 


the General 
N. Y., and 


Co., Philadelphia 


tive 


Jone s 


Dexter S. Kimball, 


ere of Engineering, Cornell Univer 
sity, Ithaca, N. Y., has been nominated 
president of the American Society of 


Dean Kimball 
1900 


M« hanical 
elected to 


engineers 


who the society in 


was 
was chosen manager in 1919. He is 
V1 president of the Federated Amer 
Engineering Societies Three vice 
sidents also were nominated hese 


ir l | \ Deeds. 


Dayton, O.; Rob 


ert Sibley San Francisco; and | | 
Strothmar Milwaukec William H 
Wil New York, again has been nom 
it s treasure! He has held this 
thie ir since 1884. Thi 
latio ] ve voted bv lett i 
lot electio 1 yunced t the 
1a] gs of th societ 1) 
hye 
mA 
a . i, 


l Ing t accountants 
\meru Malleable C 
held at | ist 


program 


istings 
Aurora, N. \ 
luded 


LSsoc 


joined the 


oundrymen 


, ¢ehas } 
Pittsbur 


Malleable 
“The Application of a Normal Burdet 


Pitt Iron ee 


or Overhead Distribution to Costs Dut 
ing Periods of Lessened Production” 
by C. E. Swank, Dayton Malleable Iro: 
Co., Dayton, O “Methods of 
Data 
ing departments”, by 
Malleable 
“Distribution of 
Arthur | 


lron Co.. 


Securing 
Necessary Cost from the Operat 
Ray H Eisenl yrd 
erie Iron Co., 
Expense Items” \ 
Whitman, Eastern Malleabl 
Naugatuck, Conn.: and “Co 
ordinating Cost Work with the General 
ledger,” by N. J. Schmidt, Rockford 


Malleable Iron Works, Rockford, Ill 


DP oteee Bt Bele 3 aie f 4] 
Nobert | CIT, IS secretary of the as 


sociation with ofhces at 


ing. Cleveland 


. ° 
at ren) \conasatian 
Wetroit Association 
The Detroit Foundrymen’s ass 
tion held its annual banquet at the 


Mav 19 


annual 


Detroit, 


marked the 


Fellowcraft « lub, 


occasion 


ot othicers and the tollowing vere 
chosen for the ensuing year: Fred Erb 
Packard Motor Car Co., president; F 
S. Van Dalson, Dodge Brothers 
president; H. J Brady, Alumi 


Manufactures, Inc., secretary and J. R 
General Aluminum & Br 
Mtg. Co., treasurer 

Mr. Erb, Mr 
all were re-elected ] ( 
The E. J. Woodison 
Stoddard, The Detroit 


atory, l 


Stewart, 


Brady and Mr. Stewart 
] 
Lo ind | 1) 
Testing Labor 
were newly elected members 

the executive board. The Detroit asso 
ciation now numbers almost 200 men 


bers During the past seaso 


meetings were neid i | i i iL 
attendance of 75 was report 
7 
ry nF 
yo no | . 
S Robert Had W e | 
| | 
eda t S mang 
1 
S stec ‘ ) > la 
v eet | < I I 
Cay | rineers 29 tT 
prize for the es esig i " 
paratus t eterm! ‘ ird tm 
teria ict itely I ipparatus n 
nitahl £ v¢ nnls +; ae ‘ 
« sultadit oO ipp ation meta 
. 1 - 
gical work for cases in which pri 
methods partially fail, according to 
nouncement by the American Society 


Mi ( hanical 
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The award or awards, which are of- 
fered through the Institution of Mechan- 


{ Great Britain, will be 


ical Engineers ¢ 
made by the council of the institution. 
The present funds amount to £154. A 
portion of the fund may be awarded for 
communications which advance the knowl- 
edge of methods of testing hardness. All 
communications submitted for the prize 
should be accompanied by scale draw- 
ings or by models or examples of the 
apparatus, and should reach the secre- 
tary of the institution by Dec. 1, 1921. 
lf the communication is likely to be of 
commercial value it is suggested that 
provisional protection should be obtained 
before submitting the idea. 
Foundrymen’s Association 
To Meet Next Spring 
From the date of organization to 
1911 conventions ot the 
Foundrymen’s association were held in 
May or June of each year. In 1912 


it was found necessary to postpone the 


American 


convention scheduled for June at Bui 
falo until late in September, due to 
delay in completing the building in 
which the exhibits were to be placed 
Since that time the annual meetings 
have been held in the fall. 

At the annual meeting of the board 
of directors of the association, in 
Rochester, N. Y.. December 7, 1920. 
invitations for the next conventions 
committee on 


When this 


committee met in Cleveland on March 


were referred to the 


convention and exhibits 


30. 10 consider the place of the next 
meeting, it was found that in none of 
the eight cities considered was _ it 
possible to find, during September or 
October, adequate hotel accommoda- 
tions and exhibition facilities properly 
to care for such meetings as were 
held in 1919 and 1920. Confronted 
by this situation and general indus- 
trial conditions, the committee rec 
ommended to the board of directors 
that the convention be held in New 
York City, in October or November 
f this year, without exhibits. 

[his recommendation was referred 
by letter to the members of the 
board and expressions of opinion re- 
quested. On May 28 the executive 
committee of the board met, and after 
due consideration of the recommenda- 
tions of the committee, and the ex 
pressions of opinion by the members 
§ the board, it was unanimously re 
solved that the next convention and 
exhibit of the American Foundrymen’s 
\ssociation be held in April or May 
1922, at a place to be selected by the 
onvention and _ exhibits committee. 
The place and date will be announced 


later 


THE FOUNDRY 
Death of W. A. Jones 


W. A. Jones, president of the W. A 
Jones Foundry & Machine Co., Chi- 
cago, died May 30 at his home in La 
Porte, Ind., aged 71 years. He suf- 
fered an apoplectic stroke about a 
year ago and had been in ill health 
since that time. Mr. Jones was widely 
known in the foundry industry. He 
was in business at Marseilles, Ill, for 
several years, after which he removed 
to Chicago where he was connected 
with the Link-Belt Co. In 1890, he 
founded the W. A. Jones Foundry & 
Machine Co. and was active in that 
company until he retired from active 
business several years ago. He spe- 
cialized in pulleys and transmission ma- 
chinery and for years was known wide- 
ly as “Pulley” Jones. He was presi- 
dent of the American Foundrymen’s 
association in 1901 when the first 
Chicago convention of that body was 
held. He 


association until 1917, the session at 


attended meetings of the 


Boston being the last at which he was 
present His only son, Warren G. 
Jones, vice president of the company, 
has been general manager since his 
father’s retirement. Mr. Jones trav- 
elled widely, having been around the 
world as well as having covered prac 
tically all United 
States. He was an outdoor man, and 


portions of the 


had hunted in practically every gam«¢ 
section of this country. 


A Turbine Driven Grinder 


Pneumatic grinders find a ready ap- 
plication in manufacturing and_ re 
pair operations where air lines have 
been installed for the operation of air 
driven tools The grinder shown in 


the accompanying illustration was de 


veloped by the Turbine Air Tool Co., 


710 Huron road, Cleveland This 
Tool is a_ self contained unit em 
bodying 18 _ parts It 


3900 revolutions a minute and carries 


operates at 
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an abrasive wheel six inches in diam- 
eter. The turbine principle of opera 
tion permits of a wide range of speeds 
controlled by the throttle handle. The 
turbine and spindle are carefully bal 
anced so that vibration is eliminated 

The housing of aluminum while the 
turbine is an aluminum alloy possessing 
a high tensile strength Gears and 
pinions are of chrome manganes« 
steel while ball bearings are provided 
to reduce friction to a minimum. The 
internal construction comprises a tur 
bine motor which is a single flat disk 
with gears and pinions hung on_ ball 
bearings. Power is transmitted through 
the gears to the grinding wheel spin 
dle. The turbine has a clearance of 
1/16 inch between its outside rim and 
the housing so that it is not subjected 
to wear. Handle grips are arranged so 
that the operator’s arm remains in a 
natural position, which results in a 


maximum output 


Plates 
Oxyacetylene 


Cutting Cast-Iron 
° 
with 
When -the superintendent of a large 
Indiana manufacturing plant was asked 
if he ever had employed oxyacetylene 
for cutting cast iron he replied in the 
negative He admitted that it might 
be regarded as an_ entertaining stunt 
but he knew of no place in his plant 
where the practice could be introduced 
to advantage 


Some time atterward in remodeling 


some of the furnaces in the power 


plant it was found that the cast iron 
floor plates for the upper deck were 


several inches too long and would have 
l been 


to be cut off The plates had 


hoisted and bolted into position at one 
end before it was discovered that the 
other ends extended over instead of 


resting on the center of the I-beam 


\t first it was decided to drill a row 


of holes across the end of each plate 


but after 2 days of continuous drill- 
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PORTABLE GRINDER OPERATED BY A TURBINE AIR MOTOR 
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guards. The designers of the machine 
state that they have kept in mind the 
little attention usually paid to machines 
of this character. 


TT 


Graphite Imports Lower 


Imports of unmanufactured plum- 





bago or graphite into the United States 
in April totaled 10,819 pounds val 
ued at $929, compared with 137.6: 
pounds valued at $9142, in April, 1920 


Graphite manufactured products im 





SES er ee ee 

33 

THE STOPS ON THE GAGE RAIL CAN BE SET FOR FOUR DIFFERENT LENGTHS 
AT THE SAME TIME THE SCALE RAIL AND THE GAGE RAIL ARE GRADUATED 

IN EIGHTH INCHES FROM 0 TO 9% 

ported in April were valued at $28,283, 


ing in which only two out of the four N. Y. It was built to meet the demand and in April last year at $39,275. In 
plates had been cut to size the super for a compact sprue cutting saw for \pril exports of graphite or plum 
intendent decided to try the oxyacetylene use in brass foundries and shops cut bago from the United States amounted 
process of cutting Using a standard ting brass, bronze, aluminum or any to $54,447, against $133,276 in April, 
type torch the operators cut the two of the softer metals which can be fed 1920 The value of exports in the 
remaining plates in 1 hour and 45 to the saw by hand. The machine is ten months ended with April this 
minutes The work was done so a ball bearing throughout and the bearings year was $1,074,211, and in the ten 
curately that the ends of the fin re so designed that they require no months ended with April last year 
ished plates were found to line up ee $1,934,292 


almost perfectly with the center line 

f the beam The cut was approximatels 1 _ 
Tool Company QO: ganiz 

[The Master Tool Co., 203 East St. 


Clair Ave., Cleveland, recently has been 


1'4 inches thick and 60 inches long and 


the operation consumed 310 cubic fee 


of oxygen and 100 cubic feet of acety 
incorporated to manufacture pneumatic 


lent An interesting feature in connec- 

tion with the job was that although the tools. The company also will sp 

cutting was done directly ove}: thre beam cialize itl reclaiming all types an 

the itter was not injured makes of tools of this character. The 
officers are: J. Nightingale, presidert 

a La = A Charles F. Overly, vice president and 

lable quipped iO general manager; and William Eck 

th Restsan secretary and _ treasurer. 
The swing cut-off saw table show " 
n the accompanying llustration § re 


cently has been designed and placed Obituary 


mm the market by the Oliver Machinery 





Co Grand Rapids, Mich Che com _ ' > 
Adolph »org¢ Jr died recently it mis 
pany has built swing saws tor many ‘ d ’ 
ome in Chicago. Mr. Sorge was grad 
ears put eretotore 1¢ tavies na\ , . 
l tsid t uated from the Stevens Institute of Tech 
een IPP ) al puTSIde res ' : ’ — = 
| ) nology, Hoboken, N. J., in 1875. Shortly 
re table laS a vel 4 engtn oO ] . ] 
; itter leaving school he was emploved 
16 feet 9 nches wide and 3 ' , > jig 
# | sa vy the E. W. Bliss Co., Brooklyn and 
ches ig yp nade ot K , , aT ’ 
, | , ‘ had charge of their exhibit at the cen- 
cdriec Ch ip \ l £7 i¢ ron 2 { ’ ' ’ = 
tennial exposition in Philadelphia in 1876 
, In 1893 he became general manager of 
ICs 


_ 
| ie tab s t ) t s 
| ONTAINED. COMPACT METAI From Roches removed to Chica 
wad ‘ g 
i gradua eign Cs , . - ar ‘ 
(Uy ING BAND SAW nd became superindent ft the foundries 
to Y%6 sunted mm t ) tne ras ieee 
a Sg : 4 f 
e = Lime Ss \ 11lide 4 
oht na | S ) \ Rak ) ¢ IpPpe l earing > 
luated | nining und steam engin 
smn! c , . t ( rT il : 1 3 . 11 . 
ny . i {ual ? ‘ ALC Icke LSé nd claimed wil R02 1 
2 at ( A i esigned t ecome wester! 
oht es trom O to ¥6 1s mo ( ttentior : 
with in attention eatin H 
: ntati arris oe 
tw xd holders on the lett \ oes . ur ifety 
‘ earin ike elr ) Wor P ’ +] 
t The rd provide ] F , \ p i ‘ 1e1 
ition ea OX ( ’ } 
nr + 7 1] y ¢ ‘ . . , H rt 
) 1utomati natieabdic ) - ' sl , 
| i vel hrough a \ sinatar 
i.) _ . 1. P ~ i 1 
Rollers are inserted in every the 
J i Special u } 
+ " i ( ’ ‘ S ‘ = 
ng t full length of the table p ae oi ee , the 
m led by a snap Engineers ( ( New 
niet nn ind a e A ~ fF oMy 
Y f | . 
band 1e nac s inical En 
‘ i ) 1 ing ate ( ( \{ forme 
4 ‘ LW a | 
i outsid yt rea ( ( ( in Hardwar 
é ind X \ he gears run in an it n Lic \l ] 65 \t 
istratior is been deve \ \ str I t 1e ft n Ir 
, ail e market , flang f ‘ 1 Bridge ( 1 retary f 
‘ 1 | 
thie ( t Ma I \\ I t the sit \ ‘ } a ra Add Mf ri 











EquipmentMarket Remains Inactive 


Scarcity of New Foundry Construction Is Noted—Crane Sales Reported in 
the East Largely Are for Plant Extensions — Automo- 


bile Builder Buys Molding Machines 


ITH new plant construction almost at a stand- 

still and replacement demands rapidly being 

supplied, the machinery and equipment re- 

quirements of foundries have reached a new 
low level during the past few weeks. Some signs of 
improvement are noted through Pennsylvania and 
Ohio, but most manufacturers are agreed that greater 
activity among foundries must precede any decided 
betterment in equipment sales. Automobile foundries, 
with few exceptions, are not buying either supplies or 
machinery. One Detroit passenger car manufacturer 
recently purchased 12 molding machines from the 
Berkshire Mfg. Co. Cleveland. The Standard Metals 
Mig. Co., Los Angeles, Cal. contemplates the con- 
struction of a brass foundry. Walter P. Storey is 
president of the company. 


-) 


Pittsburgh Section Continues 
M ANUFACTURERS of 
| 


yurgh district and producers of 


Vuict 


Pitts- 
equipment 


molding machines in the 


sand blast 


further east report some improvement in the foundry 
equipment market as regards those two lines. While this 
is not reflected in other products such as 
core ovens, tumbling barrels, ladles, etc sellers 
hope that this condition precedes a betterment in their 
lines. At present the market on foundry supplies of all 
kinds is dragging bottom and the past week has shown an 
even greater falling off in demand. A leading molding ma- 
chine manufacturer in the Pittsburgh district reports sales 


Tool Works, Los 
Beaumont, Texas, and 
The first mentioned 


week to the Union 
Iron Works, 
Buffalo, N. Y. 


during the past 
Angeles, the Beaumont 


Farrar & Tretts, Inc 


closed on two units while the latter two each bought one, 
the last named company taking a large rollover machine. 
Molding machine manufacturers are much encouraged 


over the fairly large number of inquiries now before 


alive and promise early business 
include the 


them which appear to be 
foundry equipment 
Reading, Pa., 


Peter A., and A. K 


Gray 


purchasers of 


Prospective 
B “re . rors : - 
sronze_ Co., organized by 


$50,000 


recently 
Fritch, 
Castings Co., 


Union 
Robert P., 
capital; the 
Pa., incorporated at $30,000 by Julius H. Caplan and John 
Hunsicker Jr.; and the Pitts 


with 


Lebanon Iron Lebanon, 


Monongahela Casting Co., 


’ 


What 


the Foundries Are 


which erection of a one-story plant 


Mig. Co., 


acquired a site 


plans the 
Preble 


boulevard, 


burgh, 


building at 505 avenue. The Oberndorf 
7509 


ior proposed plant additions. Occasional sales of cranes are 


Thomas Pittsburgh, has 
made, one of the latest being to the United Engineering & 
15-ton Whiting 

Pittsburgh. The 


which closed on a crane for 
Machine Co., 


Greenville, Pa., is in the 


Foundry Co. 
the Frank-Kneeland 


ville Steel Car Co., 


Green- 


market tor a 


10-ton crane. The Pittsburgh Screw & Bolt Co. now is 
in the market for two 5-ton monorail hoists. The Lock- 
hart Iron & Steel Co. recently purchased a small 1000 


pound hoist. 


Replacements Govern in New York 


East is con 


EMAND for 
fined principally to sundry 


foundry equipment in the 


supplies and small replace 


ments of a routine character, and with the majority of 


foundries operating at not more than 50 per cent and 


some at well under this rate, business is far below normal. 


Buying of larger equipment is negligible due to the lack 
i new building. Rarely is a new plant project reported, 
and only in scattered instances are extensions being under- 
taken Numerous plans have been contemplated from 
time to time, but actual work is slow in getting under 
way. Possibly the largest buyer of equipment in this dis- 


Valve Co., Indian 


interest recently 


trict of late has been the 
Mass 


electric furnaces from the Pittsburgh Electric Furnace 


Chapman 


Orchard, Chis purchased two 
rom ihe 


Montour Falls, N. 


builder 


lectric vernead ran 
Hoist Co 


crane fron 


Pittsburgh, a 2-ton 
Electric Crane & 
Y., and a 5-ton electrix 


( rp., 
Shepard 


another Chese 


cranes are in addition to the 3-ton single I-beam crane 
recently reported as purchased from the Shepard com- 
pany. The Vaughn Foundry Co., Norwich, Conn., bought 
a 2-ton handpower crane from the New Jersey Foundry 


& Machine Co., 90 West street, New York 
addition will be 
Machine Co., 


City. A $10,000 


molding shop erected by the Southwark 


Foundry & Philadelphia, for which equip 
ment will be purchased. The plant of the Harrisburg 
Foundry & Machine works, Harrisburg, Pa. under a new 
arrangement, will devote most of its capacity to the pro- 
duction of farm tractors and tractor parts, necessitating 
the purchase of some new equipment 


Doing 


Activities of the Iron, Steel and Brass Shops 


[he capita k ¢ Ame in Sanitary l s 
Mfg. Co., Abing I s een increased \\ s Co., S I 
f $12 $24 $10.000 $300 
Erec 1 i extens 1 t s rhe Monongahela 
plant, 7 x 160 feet, is unde way by the eported planning the 
I nville Castings Co., Plainville, Conn. building at §5 Preb 
. PP. Se , 2001 Rousseau street, New The Lebanon Gray 
Orleans, La., plans to rebuild his iron found anon, Pa., has been 


the Petroleum Iror other metal tings Tuliu H Caplar 
recently was increased John Hunsicker Jr., and others. 
rhe Pompeian Br: ze ( Brooklyn, N., 
g ( Pittsburg} \ recent] rear ised a building 
erection f a plant t 6 ll Dean stre ‘ t will utilze 
venue, Pittsburgh for a plant 
Castings Co., Leb The Attwood Brass Works, Grand Ray 
incorporated with a cay Mich., recently was corporated wit a 
manufacture iron and ital stock of $ I Hazel Attw 





es ft \ttw ul Charles 

he H. & H Foundry ¢ Tiffany boule 
1, Newark N. J is reported planning the 
t tou gz. t be 3 x 4 
‘ H Mor Vacuun Pistor C Lt 
treal (ue $ been iT rporated wit 

t stock $15 0, by R I Stach 

‘ S. G. Dixor nm. 3 Allen thers 
pita it $1 0 r Prenton ( hille 
& Casting ( lrentor N J ecent! 

corporate by R B Newtor B N 
1 J H. Cor er 
Phe \le Foundry & Macl ( \l 
Wis plans the erection add 
Ss plant t t built i i estimate 
\ } s | gressing ! the erectior 
patte shoy for n Dill I ! 
Rus Ile Ind hue being = ere 
n estimated cost i $4 0 

Che Bierwitl Patter Works Wes 
r street Det t. is building stor 

tor buil re it Marvsville Mi } 
feet 
‘ Ir King Impleme ( Mads 
manutacturet f in ult il mplements 

] lding a ft t building x 4 ‘ 
n estimated cost »t $30 ) 

‘lans are being prepared b E1 G. aN 

PI delpt tor the erectior t la 
Iding r the General Smelting ¢ P 
{ Bronze ¢ Reading, P 
r} ted with $50 pital sto 
utact ! cast metal irti cs ’ R } 
P Frit Peter \ Fritcl ind =A K 
b A. Schneider & ¢ Louisville, Ky 
ner and genera machine work recent 
incorporated witl " ipital stock 
b \ Schneider M M schneicde i 
Wallace Cox 

I he ruls Stone & Foundry  ¢ Sa 
ng Okla recently was incorporated wit 
ipital stock of $150,000, by \ ( S; 
el k M Yates Cre ‘ Kinne 

et 

The Atlas Die Casting ¢ l \\ 

M iss whit was rece t mh porat 
capital stock $200 expects t 

t perations i 1 tor nuilding 
ks street ibout Ju ] 

The J D. Crosby ¢ Farre street x 
et R I recent! awarded tr 
the erectior { ar Idition t ts four 

Fe x teet 1 be yuiit 1 ‘ 
te st $10.00 

Phe Atlas { per & Bras Mix ( 
rv e } pla pre ure ; ‘ 
ti i wdd nm ¢ its plant ne 6 
x ] teet t be iit estimate 
I Barrett Tank Heater { Knox 

s been incorporated wi il st 
31 000, by M. A. Barrett, H. A. Barre 
and G. I Hebard. t nufacture ¢ 
‘ pparatus 
I met ndr the Ben 1 Be 
Everet Mass whic s own 
Chels« lror Foundr helsea M 
ged | Phe SS 
k l I ( R 
Ny ( - dade 
: ¢ ) c ( \f 

3 Herbert ( NI ess \ ] \I 
. H ( 

H s ( ( | M 
. ted « i 
pit t $6 g ‘ ( I 
ls, B I S &. 4 W Zz 

the 

Capitalize at $50.06 the Ir 
isting ( Colon N \ recent! 

rated | \ nd Ff | Boerde 
BR B thers | 
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Attwe 


THE FOUNDRY 











stablis] plat ‘ , : factur f 
ull ki is ot castings 
T he \mericat Foundr & Mig. ¢ I l 
rick, Md., recently increased its capital stock 
$200,000 It Ss Said the ncreased stock 
vill be 1S¢ t finan plant expansions 
Jol I She ! s general manage the 
mpat 
The Kansas City Fou ( Kansas City 
Kans i ict eT t t castings ~ 
ruilding 1 ftoundr building 6 x feet 
Owe Pays & Carswell 50 Interstate 
Iding Kansas City M ire ' tects 
t harge 
T he I eT steat \ pian { Seattle 
ent s porate ith a 1 stock 
> ih 1 : ct ire ste i pl ir es, 
I A. Childe Smith building, Seattle 
( Spies, R. H. Webb and I N Vin 
ent 
Walter k H ! c ( New York recent] 
s nceorporated t engage nthe foundr 
business wit a capital stock f $500 T he 
corpor I ire W I Hindle, J. Dickinson 
\ ( Pardes I) Nelsor 8 Park Row New 
York, a thers 
lhe = lara Crucible Steel Casting 
\l i ‘ $ eported plan ing the erectior t 
tter shoy storage vault and fhee build 
g at ] Thirtieth street, Milwaukee George 
} Birke Is secretary -treasuret ind genera 
inager t the company 
lhe Jer Kins Mig ( Vese st et New 
York, manufacturer of valves and brass goods 
is warded co Walter Kidde & 
( 1) West tree York tor the eT 
tior f " story lant additior 5 x & 
feet ts plant at Bloomfield, N. J] 
The Nat " Valve ¢ Morristowr N | 
tly is rporated t ipital stock 
LADLI rRUCK \ small circular f fou 
ges s been published by J. S. McCormick 
( Pittsburg n which a foundry ladle truc 
> cs be ! i 1 lh str te I Ss tru n 11 
struct nm 1s { steel ind malleabl 
equipped with roller bearings 
PORTABLE TOOLS—The Cincinnati Ek 
t Fool ¢ , Cincinnati, recently ss 
é italog in which its complet ne 
t electrical drills, grinders and iffers 
s r ed and illustrated This catalog 
t era new types ot ma es . 
tly bv the compan 
REFRACTORIES \ 40-page 100 
: tor has bee publishe 
Re Ma tacturers issociat 
Nk imes and iddresses ot 
tactur refractories in the countr I 
hooklet lists alphabetically all the vari 
rands bi and ther re 
made 1 respective manufacturers 
LADLE HEATERS—Oil .fuel ladle heater 
heating ll ladles not exceeding 
5 F lescribed 
ent iblis 
l Mig ( \I pol These 
‘ rs me 
’ es , 
I esc ¢ 
’ ‘ 7 
. S . 
‘ e gf 
FACTOR BUILDINGS—A 64-pas 
hook s been published 1 } 
1) ( : Ir Chicag 
ilits the rganizat is g 
. ‘ | ‘ ; 
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$100,000, t manutacture poppet an t 
ty pe ilves for steam and gas Incorporators 
t the company are Edward A. Quayle J 
lames H. Samus and Gustave |! I 
Contracts for the structio brass 
tounary ind hine shop, t be built 
estimated cost ! $45,000, recent] s 
by the Americar Metal Products (¢ 6 
Kinnickinni ivenue Milwaukee The genera 
contract the erection f the building s 
et ft the W orden-Aller Co Milwauke 

rhe Dat Machine ( Pr idence R I 
ncorporated recently wit! capital st K 
$1.0 VU .U0UU has ac {iu red the \ rmet | I if 
ind machine shop of the Fuller Iron Works 
and will build textile, dyeing ind finishing 
machinery, as well is calendar rolls Officers 
t the company are President Frederick | 
Dana, and treasurer P. LeRoy Harwood 

The W H s Co., Springfield, Mass 
recently was incor ted with a capital stock 
f $750,000, to manufacture automobile cha 
nd other foundry pr lucts The rt ul 
was incorpor ated by W H Phelps Ernes 
W Carmatr Henr S W right Fre W 
Hustwick, Frank \ Raywort!l and Fr 

H Ellsworth, the latter tw of Worceste 
Mass 

Fire at the plar ‘ American ( A 
Foundry ( Terre Haute Ind da ge 
t t b ickKsnN ith ! } ' sl Ds tT risinx 
ibout al f t entire la rhe valls 
! the tw s ps ‘ 1K ere nouse 
sect t t the lant ibout 15 feet | i < 
ll that was ett stand re Expensive 

inery ind ft Ss were t ed The re s 
the secom hea loss suffered by the plar 

ng the last ears In the 

Sos lamaged t oot gard ‘ 








t ng rhe r The Sams Tract 
( Janesville Wis rhe Peerless | 
( Cinecint The ¢ lor Electr Wash« 
( ( eT Ill t Keith R ‘ I juipment 
( Hammond Ir Gribbe & Sext ( 
Chicago, and various others 
BUILDINGS—One of the st elaborate 
trade booklets to be issued s that now bi 
g circulated by Stor & Webster, Ir Bos 
tor The booklet whi s t 48 ges 
t heavy coate st i t S 
numbe at interesting Huet ¢ - 
ew buildings t equipment é Mass 
isetts Institute t Technolog I : 
trat s include not exter ews é 
MASSIVE ind in Sing eg te struct S } 
interior ews t s « t 
among them the shoy c 
giver Phe et $ ell bound a 
ike a valued addit t the t le t 
t the modern business library 

PULVERIZED COAI PLANTS The }f 
er-Lehigh Co., Fullertor Pa has publ 
i S-page st ted b klet the s 

f pulverize » fuel , 9 
equi t are es be ar Strate » 

r ~ re lat t r ge r 
script rive the } ; - a tal 
‘ he . = 

t United States 1 S 
onions This table s s that a « 

ture { port i ce < ¢ t Ss re 

ise " tally the ind = ste« try 

100 tons the product 

00 ) tons generation of pow 1 ) 
tons nd othe purposes, 1 { t S 
br.nging the tot innual consumptior t I 

rized coal t ) Spe t s 
the var is eq ent e give 











